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THE ENDEAVOUE. 

— — 

We are of God’s workmansliip, created in 
his image, and gifted with powers to perceive j 
and appreciate the wonders of his skill in the 
creation which exists around and above us. 
It is our privilege that we find delight in the 
investigation of causes and the detection of 
analogies, as well as in observing the distinc- 
tive features of objects in the great system of 
harmonies which we designate as Nature. 
When the visual organs have reached the 
limit of their ability, the eyes of the mind 
penetrate beneath the surface in the dis- 
covery of laws, and the imagination and the 
fancy blend with physical facts the graces of 
poetry, and so heighten and intensify enjoy- 
ments which had their beginning in the 
merest exercise of the senses. Science de- 
fines and classifies the results of research, 
brings together related facts, deduces from 
them general conclusions, and so lays the 
bases of systems of knowledge which are the 
pride and glory of our civilization. This is 
an age of invention and discovery, and the 
meanest affairs of life, equally with the 
noblest works of utility and elegance, are in- 
debted to science, either for their origin, or 
at least, for the fundamental principles out 
of which they spring. W e banish darkness 
from our streets by the help of the chemist ; 
we know the day and hour at which an 
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eclii^se or occultation will occur by the pre- 
dictions of the astronomer; the sun paints 
pictures for us on media prepared by the 
photographer ; and places separated by dis- 
tance hold converse by the instantaneous com- 
munications of the electric wire. To speak 
lightly of scientific studies is to ignore the 
entire fabric of our social life, w'ith all its 
amelioration for the body and the spirit; 
but to stimulate the spirit of research, is to 
help in the onward march of human advance- 
ment, and realize the idea of the poet, that 
“ the thoughts of men are widened by the 
progress of the suns.” 

By Eecreative Science,” we understand 
the cultivation of the various branches of 
physical and mathematical inquiry in a way 
to afford amusement as w^cll as instruction. 
Every science has its recreative features; 
every separate and single fact in Nature has 
a sunny side, and wEen we have solved a 
hard problem we may find repose and 
refreshment in tracing out what poetical 
analogies it may yet induct us to in the 
consideration of its recreative features. The 
properties of a sphere require the highest 
abilities of the mathematician to demonstrate, 
but we have the model of every sphere in a 
dew-drop; it is held together in the co- 
herence of its particles by the same forces 
which give form and consistence to the 
world ; and if the astronomer were to use the 
I dew-drop as a key to the fundamental laws of 
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astronomy, and therefrom explain the idea of 
gravitation, he would bo treating his subject 
in a recreative manner, which would engage 
the attention of a thousand times as many 
minds as would take interest in a cold mathe- 
matical formula. To enlist the sympathies of 
the young, and brace up the powers of mature 
minds in the investigation of natural pheno- 
mena, will be the object of the work now 
offered to the public. Truth will herein have 
all the vestments of beauty that of right 
belong to it ; science, in the sternest sense of 
the word, will never be sacnflced to any 
mere literary effect ; but we shall gather, as 
the bee does, the sweetest honey-drops from 
the fields of human learning, and at every 
step recognize, in hope and faith and love, 
the Source of things created, and point the 
mind of the student to the great Benefactor, 
by whose will the worlds sprung into being, 
and man was designed to exercise the powers 
of his reason in regions to which sense alone 
would never admit him. Nature lies before 
us as a panorama ; let us explore, and find 
delight. She puts questions to us, and we 
may also question her; the answers may 
offentiraes be hard to spell, but no dreaded 
sphinx shall interpose when human wisdom 
falters. Liuking the departments of know- 
ledge together by the threads of their in- 
evitable connection, let us help one another 
in our several regions of research, and so 
lead the way towards the perception of 
harmonies of which wo have already the 
foreshadowings in the genuine poetry of 
science. Nature must supply the warp and 
woof from which the imagination is to weave 
the weh of enchantment ; if it be pleasant to 
gather the material, how much more so to 
behold the first thread, then the indication 
of the pattern, and at last the completed 
picture* 



SCIENCE AND THE BOY. 

TBB PUTT OT THE TEACHES. 

Instu. the love and reverence which you feel, 

The sweet delight in flowers and the aky, 

By pictures, hooks : in landscapes fair and wide, 

In the high mountains and the boundless sea. 

Teach him to love all these ; moreover, name 
The petals of each flow’ret, class each shell : — 

Mark well the wondrous fashion of God’s work, in 
Bird, animal, and insect. 

His young heart 

Will pulse and throb with a most holy awe 
When he sliall mark the infinite wisdom shown 
In each and all, an atom or a globe. 

Proceeding from God’s hand ; when he shall know 
That not a feather stirs beyond its place, 

That not a beauty but still has a use— 

That even in the roughest, hardest things 
Strange glories lie ; that in the wing o’ tlie gnat, 

The skin of snake, or eye of crawling toad-, 

Such clouds of glorious colour are contained. 

That the skilled pencil and the cunning brain 
Of man can scarcely picture ; the rough shell, 
Touched with Art’s polish, brightly glows and glads 
Each eye that sees it, and a shred of wood 
Holds in its little space most wondrous forms. 

* • m * When this glimpse 

Thou hast given him of this world we have and hold, 
Bring forth those instruments by Science made 
To show the upper and the lower worlds, 

And mark the two infinities of each. 

Peer tlirough the telescope, world-systems show, 
And tell what various knowledge testifies ; 

Of star-globes floating in the abyss of blue ; 

Keason of worlds in worlds ; of suns that gem 
The sky like gold-dust sprinkled on a robe. 

But yet are suns. Each step you farther go 
Unveil new wonders, till he shall fall down, 

Knowing his infinite smallness, and gasp out 
His humble prayer to Him who made them all ! 

And now the michoscope produce, and show 
Design and glory in a filmy wing. 

That plumes more gorgeous than the ostrich bears 
Deck the poor moth ; the house-fly has a foot 
Fitted with instrument so wisely made, 

That man, but in the gray age o’ the world, 

Found comprehension for it 

Show him how prodigal of work God is, 

How every small ei>hemeris sets forth 
Pui'pose and science, if bom but to die. 

As we in our weak knowledge still must deem. 

Show him the myriads which live within 
A drop of water ; that Intelligence 
Creates and orders, and still cares for each ; 

And then his heart will throb and bound again, 
Knowing liis greatness, and thus led to God 
By steps hewn in the Infinite Unknown, 

But not uncertain, he will wisely pray — 

Reverence himself, and love his neighbour too.— ^ 
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THE PLANETS. 


To no oilier Buliject can tlie oft-repeated 
assertion of “We live in an age of dis- 
covery” bo more ajitly applied, than to the 
glorious science of Astronomy. Whereas in 
the school-days of our fathers, and indeed of 
most of us, the number of known planets 
was only eleven, the last fourteen years have 
increased the list to sixty-four. It is now 
dilficult for any but the astronomer to keep 
pace with these rapid discoveries ; our most 
recent works on the subject are almost sure 
to be half a dozen planets in arrear with 
their information, for even whilst the sheets 
are passing through the press, a number of 
diligent observers are still exerting them- 
selves, in order to add new worlds to our 
solar system. 

It may be asked, how is it that the nine- 
teenth century has done so much in this par- 
ticular branch of astronomy P Many great 
names had preceded those of the present 
time, many diligent observers lived and flou- 
rished in the eighteenth century, yet why 
had they overlooked so many planets ? 



The systematic plan now adopted of 
sweeping the heavens with large telescopes, 
and mapping down all the stars in the neigh- 
bourhood of the ecliptic, has mainly contri- 
buted to these planetary discoveries. All the 
planets arc situated in a small zone of the hea- 
vens near the ecliptic, so that if such stars are 


mapped down, and the same region of space 
is again returned to, and carefully compared 
with the previous maps, it is quite evident 
that if a certain map had contained ten 
stars, and on sweeping over the same space 
a few months later, eleven were found, a new 
comer must have travelled into this map. An 
hour’s observ'ation with the double-image 
micrometer is sufficient time to enable the 
astronomer to ascertain whether this addi- 
tional body be a planet or a star. 

In short, to make this assertion clear, the 
double-image micrometer, from its peculiar 
construction, shows two images of the same 
object ; and as a planet moves much more 
rapidly than a star, if the speed of the new 
body be compared with one of those pre- 
viously mapped down, an hour’s time will 
amply prove whether both bodies are moving 
with an equal speed. 

The two images of the new body, and the 
two images of the body in comparison with 
it, are, by means of a rackwork adjustment, 
made to show four objects in one and the 



same straight line, as in Fig. 1. Now, 
if both the bbjects are stars, their re- 
lative positions will remain unaltered, whilst 
if one is a planet, they may possibly show 
themselves as in Fig. 2. Haring previously- 
read off the vernier of the position micro- 
meter when the four images were in a straight 
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line, and again in an hour’s interval, after 
moving the screw so as to again place them 
i» the same straight line, it follows, that the 
redaings of the vernier will give the exact 
movement which has taken place during 
that hour. 

Sometimes the number of stars in a cer- 
tain map win be found to have diminished, 
and then it is evident that a planet had been 
previously mapped down as a star, and if 
this stranger cannot be detected in an adja- 
cent map, it will be lost for a time at aU 
events. In this manner, and also owing to 
clouds obscuring the sky before the requisite 
verification could be accomplished, and the 
heavens remaining overcast for several 
weeks afterwards, some planets have eluded 
the vigilance of observers. 

To the equatorial telescope we are in- 
debted for all these discoveries, for it is ab- 
solutely requisite that we should be able to 
turn to any particular portion of the heavens 
that we may desire, in order to enable us to 
return to the required spot. This telescope 
moving on circles of right ascension and de- 
clination, accurately divided into degrees, 
minutes, and seconds of space, and having 
dials which will show these positions, it 
becomes an easy matter to find any required 
portion of the heavens. Such telescopes are 
more numerous than they used to be, and in 
the hands of a corps of observers, both public 
and private, and all directing their energies in 
the same direction, it is not to be wondered 
at, that such labours should be rewarded by 
the discovery of bodies hitherto unknown. 

Another circumstance remains to be men- 
tioned, i, e., formerly, astronomers were sa- 
tisfied if they constructed maps of the stars 
down to the 6th magnitude, now, such maps 
descend to the 10th, 11th, and 12th magni- 
tudes ; and as it is in the 9th, 10th, and 11th 
magnitudes that the bulk of these planets are 
classed, we can see a sufficient reason why so 
many planets have been previously over- 
looked. 


There is a singular history with regard to 
Goldschmidt’s planet Daphne, resulting in 
the discovery of another now planet. Unfa- 
vourable weather setting in soon after its 
discovery, prevented a sufficient number of 
observations being made in order to ascertain 
its proper orbit ; therefore this planet was 
lost, and its discoverer set about the task of 
rediscovering it. On the 9th of September, 
1857, Goldschmidt conceived that he had 
found it, but Schubert has since proved that 
the object seen on that date could not be 
Daphne, but a netu planet. A delicacy seems 
to exist between Schubert and Goldschmidt 
as to whom the discovery should be ascribed, 
the latter having discovered it, yet thought 
it to be Daphne, whilst the fonner, from cal- 
culation, showed that it could not be that 
planet. Hitherto it has received no other 
name than Pseudo-Daphne, to distinguish it 
from the true Daphne. 

With the exception of Neptune, the whole 
of the new planets are what astronomers have 
termed Asteroids, or minor planets, and their 
discovery was in the first instance to be 
ascribed to Professor Bode, of Berlin, who, in 
the year 1772, ventured to predict the dis- 
covery of a new planet. 

That well-known astronomer became aware 
of the fact that a numerical relation existed 
between the distances of the planets from 
each other and from the sun. If we take the 
numbers 0, 3, 6, 12, 24, 48, 96, 192, and 384, 
and add 4 to each of them, we shall have 4, 
7, 10, 16, 28, 52, 100, 196, and 388 expressing 
the order and proportion of the distances of 
the planets from the sun. Thus Professor Bode 
found that 4 represented Mercury, 7 Venus, 
10 the Earth, 16 Mars, 62 Jupiter, and 100 
Saturn, and that this numerical law held 
good with all the planets, with the solitary 
exception of a break between 16 (Mars) and 
52 (Jupiter) ; there wanted a planet which 
should bo expressed by 28, and so satisfied 
was Professor Bode that one existed, that ho 
boldly came forward, and predicted it. 



EECEEATIVB SCIENCE. 


5 


On the 1st of January, 1801, Piazzi dis- 
covered the planet Ceres, and the gap was 
filled up ; yet, strange to say, in 1802, Dr. 
Olbers discovered another (Pallas) at the 
same mean distance from the sun as Ceres ; 
and in 1803 Harding detected Juno, and in 
1807 Dr. Olbers found Vesta; all of which 
can be represented by the number 28. Astro- 
nomers at length began to argue that, as 
these planets were very small, probably 
others would bo discovered, which, collec- 
tively, would be equal in a somewhat similar 
bulk to the other planets. However, no fur- 
ther discoveries resulted until the year 1845, 
when Hencke, after many years* diligent ob- 
servation, detected Astroca ; since which date 
planet after planet has been added to this 
list, until it has rapidly become swollen to 
sixty-four, fifty-six of which constitute a ring 
of planets, whose mean distance from the 
sun may be represented by 28, and to this 
number no doubt others will be added. 

The numerical law of which we have been 
speaking, gave promise of other bodies being 
found exterior to Saturn ; 196 would repre- 
sent the distance from the sun of a planet 
exterior to Saturn, and such a planet (Uranus) 
was detected by Sir William Herschel ; and 
again, 388 would represent another still fur- 
ther removed from the sun. 

Owing to the power of gravitation, plane- 
tary bodies exert an influence over each other ; 
thus, a body can be pulled outwards if under 
the influence of a body exterior to it, or m- 
wards if of one interior to it. Now Uranus 
was observed to receive this outward in- 
fluence, and, consequently, a jflanet exterior 
to it was conceived to exist. A dozen years 
ago the independent abstruse calculations of 
M. Lg Verricr, a French, and Mr. Adams, an 
English mathematician, based on these per- 
turbations, were confirmed by the discovery 
of the planet Neptune. 

Should another planet exist, still more re- 
mote, at a numerical distance represented by 
772, calculation may again be the means of 


finding a body so far removed from the sun ; 
and thus the solar system may be agaii^ 
expanded considerably beyond the bounds 
which it is now shown to occupy. 

We are apt to conceive that planets move 
around the sun in almost circular paths, and 
indeed they would do so, were it not for tho 
influence exerted upon them by other bodies. 
Supposing that no influence were exerted 
upon a planet, its motion woidd be repre* 
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sented by Fig. 3. Yet, as this is not the 
case, the annexed diagram, Fig. 4, of 



a planet’s orbit, acted upon by an exte* 
rior planet in the one portion, and by an in- 
terior planet in another portion of the orbit, 
will give some idea of the effect produced. 
It is necessary to understand this, in order 
to be conversant with the effects produced 
by one body upon another — effects which, 
studied by our best astronomers, have been 
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the means of bringing to light bodies whose take a planet much nearer the sun than 
existence was previously unknown. Flora's mean distance, or when in aphelion, 

Speaking of the mean distances of the much further off than the mean distance of 
asteroids from the sxm, Flora (Hind’s) is Hygeia. For instance, Melpomene’s peri- 
the nearest, viz., 209,788,000 miles, with a helion, and Themis’s aphelion may be con- 
period of 1193 days. Ariadne (Pogson’s) sidered as the present known limits of the 
was formerly considered to hold this post of asteroidal region. Of the asteroids, Vesta is 
honour, but the latest elements by Weir give the brightest, and Atalanta and Kestia the 
its mean distance as 210,022,000 miles, with faintest. 

period of 1195 days. Hygeia (Gasperis’) The following is a list of the planets of 
is the most remote, viz., 301,324,000 miles, our solar system, together with the names of 
with a period of 2054 days. The eccentricity the discoverers, the place and date, and the 
of the orbit may, however, in several cases, number each astronomer has discovered 


?ign. 

Names of the Planets. 

Date of Discovery. 

Discoverer. 

Place of Discovery. 

Number each 
Observer has 


Mercury . • 

Known to the Ancients . — . . 

. ■— 

discovered. 

— 

Venus . 

Do. 

. — 

. — 

. . — 

— 

The Earth (or Tellus) 

Do. 

• • • 

, — 

. . — 

i— 

Mars . 

Do. 

• • • 

. — 

. , — 

1 

Ceres . 

1801, January 1 . 

. Piazzi , 

. Palermo , 

• 1 • 

2 

Pallas . 

11S02, March 28 

. Olbers , 

. Bremen . 

; 1 

8 

Juno . 

1804, September 1 

. Harding , 

. Lilienthal 

. 1 

4 

Vesta , 

1807, March 29 . 

. Olbers . 

. Bremen . 

. 2 

b 

Astraea 

1845, December 8 

. Henckc . 

. Driesen . 

. 1 

6 

Hebe . . 

1847, July 1. 

. Ilencke . 

. Driesen , 

2 

7 

Iris i 

1847, August 13 . 

. Hind 

. London . 

. 1 

8 

Flora , 

1847, October 18 . 

, Hind 

• London . 

2 

9 

Metis . 

1848, April 25 

, Graham 

. Markreo , 

. 1 

10 

Hygeia . . 

1849, April 12 

, Gasperis 

. Naples 

. 1 

11 

Parthenope , , 

1850, May 11 . 

, Gasperis , 

. Naples 

. 2 

12 

Victoria . 

1850, September 13 

. Hind . 

. London 

. 3 

13 . 

Egeria . 

1850, November 2 

. Gasperis 

. Naples 

. 3 

14 . 

Irene* 

1851, May 19 

. Hind 

. London . 

. 4 

15 . 

Eunouiia 

1851, July 29 

. Gasperis 

. Naples 

. 4 

16 . 

Psycho , . 

1852, March 17 . 

, Gasperis 

. Naples 

. . 5 

17 . 

Thetis . 

1852, April 17 

• Lutlicr , 

. Bilk 

. 1 

18 . 

Melpomene . 

1852, June 24 

. Hind . . 

. London . 

. 5 

19 . 

Fortuna 

1852, August 22 . 

. Hind . 

• London , 

. 6 

20 . 

Massilia + . 

1852, September 19 

. Gasperis 

. Naples 

. 6 

21 . 

Lutetia 

1852, November 15 

. Goldschmidt 

, Paris 

. 1 

22 . 

Calliope 

1852, November 16 

. Hind 

. London , 

. 7 

23 . 

Thalia , 

1852, December 15 

. Hind 

, London . 

. 8 

24 . 

Themis 

1853, April 5 

, Gasperis 

. Naples 

. 7 

25 , 

Phocea 

1853, April 6 

. Chacomac 

, Marseilles 

. 1 

26 . 

Proserpine . 

1853, May 5 . 

. Luther . 

. Bilk 

. 2 

27 . 

Euterpe • 

Bellona | . 

1853, November 8 

. Hind 

. London . 

. 9 

28 . 

1854, March 1 

. Luther . 

. Bilk . 

. 3 

2d . 

Amphitrite J 

1854, March 1 • 

, Marth , 

. London « 

. 1 

SO . 

Urania . . 

. ia54, July 22 . . 

. Hind . 

. London , 

. 10 

81 . 

Enphrosyne. 

, 1854, September 1 

, Ferguson 

* Washington 

. 1 

82 

Pomona 

i 1854, October 26 . 

. Goldschmidt . 

. Paris 

. 2 


• Irene was independently discovered four days later, by Gasperis. 
f Masailia one day later, by Chacomac. 

j Amphitrite one day later, by Pogson, and two days later, by Chacomac, 
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Number each 


6^n. 

Names of the Planets, 

Date of Discovery. 

Discoverer. 

Place of Discovery. Observer bos 

dlsoorpred. 

83 . 

Polyhymnia . 

. 1854, October 28 . 

Chacornac 

. Paris 

» . 

, 2 

84 . 

Circe . 

. 1856, April 6 

Chacornac 

. Paris 


. 3 

85 . 

Leucothea . 

. 1856, April 19 . 

Luther . 

. Bilk 


. 4 

86 . 

Atalanta 

. 1855, October 5 . 

Goldschmidt . 

. Paris 


. 3 

87 - 

Fides . 

, 1855, October 5 . 

Luther . . 

. Bilk 


. 6 

38 . 

Leda . • 

. 1856, January 12. 

Chacornac 

, Paris 


. 4 

89 . 

Leetitia. 

. 1856, February 8 . 

Chacornac 

. Paris 


. 5 

40 . 

Harmonla . 

. 1856, March 31 . 

Goldschmidt . 

. Paris 


. 4 

41 . 

Daphne 

. 1856, May 22 

Goldschmidt . 

. Paris 


. 5 

42 . 

Isis . . 

. 1866, May 23 

Pogson . 

. Oxford 


. 1 

43 . 

Ariadne 

• 1857, April 15 

Pogson . 

, Oxford 


. 2 

44 . 

Nysa . 

. 1857, May 27 

Goldschmidt . 

. Paris 


. () 

45 . 

Eugenia 

. 1857, June 28 

Goldschmidt . 

. Paris 


. 7 

46 . 

Hestia . 

. 1857, August 16 . 

Pogson . 

. Oxford 


. 3 

47 . 

Aglaia . 

, 1857, September 15 

Luther . 

. Bilk 


. 0 

48 . 

Doris . 

. 1857, September 19 

Goldschmidt . 

. Paris 


. 8 

49 . 

Palos . 

, 1 857, September 19 

Goldschmidt . 

. Paris 


. 0 

60 . 

Virginia* 

. 1857, October 4 . 

Ferguson 

, Washington 

. 2 

51 . 

Nemausa 

. 1858, January 22 . 

Ijaurent 

. Nismes 


. 1 

52 . 

Eiiropa 

. 1858, February 0 . 

Goldschmidt . 

. Paris 


. 10 

63 . 

Calypso 

. 1858, Aprils 

Luther . 

. Bilk 


. 7 

54 . 

Alexandra . 

. 1858, September 11 

Goldschmidt . 

, I’aris 


. 11 

55 . 

Pandora 

, 1858, September 11 

Searle . 

. Albany 


. 1 

56 . 

Pseudo-Daphne f . 

. 1857, September 9 

Schubert 

, — 


. 1 

— . 

Jupiter 

. Known to the Ancients . 

— 

. — 


. — 

— , 

Saturn 

Do. 

— 

. — 


. — 



Uranus , , 

. 1781 . . . . 

W. Herschel . 

• London 


. 1 

— . 

Neptune f . 

. 1846 . . . . 

Le Verrier . 

. Paris. 


. 1 


Of tlio small planets, nine wore discovered in 1857, eight in 1852, six in 1851, five in 
1856, and five in 1858, four in 1853, and four in 1855, three in 1847, and three in 1850, two 
in 1851, and one in 1801, 1802, 1804, 1807, 1848, and 1849. Goldschmidt lays claim to the 
discovery of eleven, Hind of ton, Gasperis and Luther of seven each, Chacornac of five, 
Pogson of three, Olbcrs, Hcnche and Ferguson of two each, and Piazzi, Harding, Graham, 
Marth, Laurent, Searlc, and Schubert of one each. 

Highfield, House Observatoryt Nottingham, E. J. Lowe. 


HOW TO GATHEE DIATOMS. 


The DiatomacesD being objects of interest 
to most persons possessed of a microscope, 
a few plain directions for gathering them 
may be appropriate to a time when all who 
can got a brief holiday, are either away, 
or going to the seaside, or wild inland dis- 
tricts, where the finest are to be had. 


With a general understanding that they 
all grow in water, fresh, salt, or a mixtiu-e of 
the two, the materials required for collecting 
are : — From one to two dozen of ‘‘Preston 
Salts” bottles with corks ; a long light stick, 
for which the two thick joints of a cheap 
fishing-rod answer well, the hollow serving 


* Virginia, fifteen days later, by Luther. 

+ Pseudo-Daphne, discovered by Goldschmidt, September 9th, 1857, yet thought by him to be Daphne. 
Schubert, from calculation, proved it could not be Daphne. Yet neither astronomer has as yet named it, 

I Neptune, independently discovered from calculation by Le Verrier and Adams, and found telescopically 
by Dr. GoUe. 
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for the attachment of — 1st, a curved cutting- 
hook, like a reaping-hook in miniature ; 2nd, 
a small muslin net ; and 3rd, an old spoon. 
A good Coddington lens and slip of glass, or 
a “ live-box,” may help in some cases to a 
knowledge on the spot of what we have found; 
but the objects of our search are so minute, 
that not much can be done in this way in the 
field. 

How can I tell what to look forP the 
youthful student may say. The answer to 
wliich is, that in mass when growing, they 
might be compared to brown jelly, coating 
otlier water-plants, or stones, or the surface 
of mud at the bottom of the water. 

Spring and autumn are the most favour- 


portion with the hook, and transfer dexter- 
ously to another bottle ; we shall find flelosi^ 
ras and Synedras, In small tributaries to the 
main stream we may be fortunate enough to 
obtain Campylodiscus costatus and C. spU 
ralis, princes of the tribe, and Surirellas^ or 
the exquisite Meridion, Boggy pools yield 
some elegant species, as Eunotias, l^iman^ 
iidiat not elsewhere to be had ; and wells of 
spring-water, Tdbellarias and some Dia- 
tomas. In shallow streams stones may be 
picked from the bottom containing interest- 
ing species ; mountain torrents yield 
Gomphonema geininatumi the finest of its 
genus, and the curious Tetracyclus lacus- 
tris. Ejicyonema may bo met with where 



able periods for them. Suppose we are out 
for the day on a Diatom-h\mt, our pockets 
Btored with as mauy bottles as they will hold, 
and the other necessary appliances w ith us ; 
we make for a stream and go up its banks ; 
covering the stems and blades of grass over 
which water flows, we may see this brown 
jelly-like material, which is best got by 
gently cutting off some of the blades of the 
grass to which it is attached, and putting them 
into a bottle, which is to be fiUed with water 
to prevent ah'- king. Cymbellas and Gom- 
phonemas are what we shall probably have 
got. The white water- crowfoot, and grasses 
growing towards the centre of the stream,' 
may be thickly covered at their floating 
tips with brown waving threads ; cut off a 


water runs rapidly and constantly, as over 
a dam. 

At the seaside we shall meet very dif- 
ferent kinds ; as, growing on largo or small 
sea-weeds, the beautiful flag-like Adman- 
thes and SMatellat the Rhahdonemas and 
Grammatophoras, fine MelosiraSf and small 
arborescent forms, from one to two inches 
in length — these are Schizonemas* Also, 
if very fortunate, AmphitetraSt Biddulphia 
puldiella and the Isthmias, Along the 
sands of quiet bays, at about the line of 
half-tide, in furrows constantly wet, many 
interesting species may be found. To get 
these in a state fit for carrying home, the 
yellowish facing of the sand should be scraped 
up with a spoon, and a quantity put into a 
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half-pint bottle, to be filled with sea-water ; 
after a good shake, the sand will, in a few 
seconds, fall to the bottom, and the water 
with Diatoms is to be poured off, when they 
will settle as a sediment, which latter should 
be put into the smaller bottles. i 

Brackish water furnishes Bidduljphia 
auritaf Melosira nummuloides, and fine 
Bleurosigmas and Naviculas, 

The gathering from each place should be 
put into a separate bottle, and it is well to 
put in a slip of paper with the cork, on which, 
with lead pencil, the locality may be noted. 
Extreme care in washing bottles and corks, 
previous to putting by for another occasion, 
is essential. 

On getting home we may seem to have 
brought back nothing but bottles of dirty 
V ater ; this should be emptied into saucers, 
putting the named slip by each, and with 
a few hours* exi)osure to sunlight the Dia- 
toms will be found in a beautifully clean 
condition, on the surface of the mud, and 
may then be carefully removed for examina- 
tion, and preservation, if thought desirable. 
Of these we must treat on a future occa- 
sion. 

In addition to those above-named it may 
be well just to indicate other sources, some 
of which are hardly accessible to dwellers in 
large towns, except at the annual holiday 
time. 

Such are the stomachs of shell-fish fresh 
from the sea, oysters and scallops especially; 
of crabs and lobsters, of haddock, cod, and 
the different kinds of flat fish ; whence very 
fine kinds not otherwise obtainable, habitants 
of the deep sea, may be procured. It is es- 
sential that the shell-fish should be fresh from 
their oozy bods, since the ceaseless currents 
produced by the action of the cilia (micro- 
scopic hair-like processes) with which they are 
furnished, rapidly wash the Diatoms away, and 
the result of much patient search may, from 
inattention to this circumstance, prove a 
blank. A large infusorial animalcule, the 


Noctiluca, cause of much of the phospho- 
rescence of the sea, proves to be a capital 
Diatom-gatherer. 

Deposits on the shores and at the bottom 
of lakes, now or previously existent at such 
spots ; of this many instances have been 
recorded, in which complete strata have been 
formed from the valves of Diatomaceae, that 
lived and died on the spots where their re- 
mains occur. 

Ehrenberg has described a remarkable 
species (Orthosira mirdkilis)^ as inhabiting 
moss growing on trees. Our distinguished 
countryman Mr. Ealfs started one day in 
quest of this, and bringing home a quantity 
of the mossy coatings of trees growing in 
the neighbourhood of Penzance, Cornwall, 
his place of residence, found on his return 
that ho had really got this Diatom in 
abundance. An attempt has been made to 
explain away the singular fact of a Diatom 
inhabiting such a locality, by the hypothesis 
that the examples found had been blown 
there by the winds. But this seems a 
purely gratuitous supposition, since it is per- 
fectly well known that moss growing in 
alpine localities, where it is moistened with 
mists and the perpetual trickling of springs, 
furnishes a home for some beautiful species 
of the tribe ; the occurrence of Diatomacese 
in fragments of earth adhering to the roots 
of dried plants obtained from various parts 
of the world, shows that Diatoms do live in 
moist earth. We have only to suppose that 
the species in question is endowed with an 
unusual power of retaining its vitality during 
periods of drought, and the difficulty vanishes. 
If our readers will take up this question, it 
may soon be solved ; they wiU find it one of 
exceeding interest, and furnish valuable aid 
to the cause of science. The words used in 
the definition, were in effect that they gene* 
rally lived in water, but certainly not at all 
times, invariably. 

I Tuffen West. 
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WAYSIDE WEEDS AND THEIR TEACHINGS. 

IN SIX HANDFULS. 

“ There’s a danoe of leaves in that aspen bower, 

There’s a titter of winds in that beechen tree, 

There’s a smile on the fruit, and a smile on the flower, 

And a laugh from the brook that runs to the sea." 

The Qladnm of Beyant. 


The gcicnce of plants, Botany, has this great 
advantage over every other department of 
natural history, that its objects are not only 
most readily accessible, but that they have 
been familiar to most of us from childhood. 
The first steps of the entomologist, the geo- 
logist, or the mineralogist, are made, as it 
Tvere, into a new world, wherein all is 
strange and unknown — to the novice we 
might say chaotic — but who does not know 
the first easy patlis which guide us into 
Flora’s realms ? Are they not to every child 
bordered and carpeted with daisies, and but> 
tercups, and sweet-scented violets? Have we 
not picked in them chickweed and groundsel 
for our favourite birds, and looked at 
the scarlet poppies somewhat doubtfully as 
poisonous, putting them under the same 
anathema as “hemlock,” which, however, 
was often not hemlock at all P Then, again, 
ar5 not these paths overhung with the wild 
rose and honeysuckle for our summer shade ? 
And when, after long absence, it may be, in 
the smoky town or in some foreign clime, 
we return to retread the paths again, sec 
these old familiar faces, do we not know 
their names as well as we do our own P 

“ The cowslip, crocus, columbine. 

The violet and the snowdrop fine, 

The orchis 'neath the haw thorn- tree. 

The blue-bell and anemone, 

The wild rose, eglantine, and daisy." 

We know then* all, and many another, with- 
put any teaching. 

Truly this name-knowledge is no des- 
picable foundation for our future botanical 
education — a far better one than we could 
find for any other science ; sounder, too, for 


it has not only a place in the head but in 
the heart ; dull and dead must that heart 
be, that greets not warmly the old friends of 
our first toddling days. 

On this foundation we purpose to build, 
and thus to avoid what so often proves a 
first and formidahle difilculty when subjects 
arc dealt with of which the learners have no 
previous knowledge. Wo mean to take, both 
for text and illustration, tho commonest way- 
side weeds and flowers familiar to all, and wo 
mean them, being their own interpreters, to 
tell us a great deal. We will try whether 
they cannot outline for us, if we may so 
speak, the plan of the flowery world, and 
whether we cannot gather from their simple 
teachings some idea of the great design, in 
accordance with which tho vegetable king- 
dom is constructed and arranged. It may 
be that many will bo content with this, but 
should some desire to go farther, and to gain 
more knowledge of the numberless forms 
of vegetable beauty and structure to be 
met with amid the native plants of our own 
land, and still more strikingly, perhaps, amid 
those of other latitudes, they will find the 
foundation begun upon our common “ Way- 
side Weeds,” a solid because a practical one. 

Wo call them common, and, in one sense, 
they are so — tho sense in which we have 
chosen them for illustration ; but common are 
they in no others, for as surely and as well 
as the most gorgeous exotic, do each and all 
show forth the goodness, the wisdom, and 
the power of that great Creator, whose 

" Steps are beauty, and his presence light." 

A few words as to our arrangement. 




BECEEATIVE SCIENCE. 


11 


Each of OUT prospective handfuls is made to 
embrace a certain section of plants, related 
to each other in the natural classification. 
It is by no means requisite that all the plants 
named should be gathered at once, and, in- 
deed, as they often blow at different periods 
of the year, this would be impossible ; but 
enough may always be found to illustrate our 
text, not only as regards the classification of 
the flowers, but with reference to the other 
botanical lessons which have been appended 
to each section. A general summing up will 
probably gather our handfuls into one. If 
many common wayside flowers are familiar, 
and deck our first early wanderings in the 
fields, no less so arc the fruits which succeed; 
heps and haws, crab apples, hazel nuts, sloes, 
blackberries, strawberries, and many another, 
for 

“ BlackbeiTies so mawkish now, 

Were finely flavoured then." 

He or she must he veritably town born and 
bred, if they do not know these the common 
fruits of childhood’s garden, and thus, pre- 
suming upon the knowledge, wo will add 
our baskets of hedge-row fruits to our hand- 
fuls of wayside flowers. 

Handful I. — Flowers in Many Pieces, 

‘‘ Many-Petaled.” 

Weeds are flowers — The Handful — Poppies — But- 
tercups and Marsh Marygold — ^^Vallflower and Lady’s 
Smock — Violets — Lychnis — Stitchwort — Cliickwccd 
and Geranium — Petals or flower-leaves — How attached 
— Tiieir shape and parts — A corolla — Stamens, their 
site, and how distinguished — Pistil or central organ ; 
its forms — Calyx ; its forms, etc. — Position of parts of 
flowers in handful the first — Likeness and Differenco 
— The Buttercups and Crowfoots — Poppy characters — 
Wallflower and the Cruciforms — llegular Flowers — 
Starwort and Geranium — Summary, 

Let US see what wo have got. Weeds 
every one of them ! W eods we aU know them 
to bo, but flowers they are as well ; we will 
therefore give them the name indificrently, 
weeds or flowers, as it may be. Poppies 
in their red, from tho corn-field or wayside ; 
bright shining buttercups from tho meadows, 
with their magnificent cousin the marsh 


marygold; a stray wallflower from tho old 
castle waU, or garden if you will, for it is 
a true British wildling ; lady’s smock; and 
a charlock — the yeUow flower you always call 
wild mustard — or, if you like it better, a 
water-cress. Do not forget our wee blue 
friends tbe sweet violets, for, except the fra- 
grant wallflow^er, they are the only scented 
blossoms in onr bundle. Add to these a 
scarlet lychnis ; one of the brilliant white 
stitchworts, or starworts, abetter name, from 
under tho May hedgerow, and with it its 
little sister the common chickweed, and tho 
mouse-ear, like a hairy chickweed, though it 
is not one ; lastly, put in a common wayside 
geranium, and we have handful No. 1, from 
which we arc to learn a whole heap of bo- 
tanical lore. 

Our paper is headed “ Many-picced, or 
many-pctaled flowers.” Unbotanical people 
call the pieces of a flower “ leaves but as 
the same tenn is applied to the leaves of the 
j)lant generally, the pretty term “ petal” is 
more convenient ; we therefore, for the future, 
shall always speak of petals, albeit it gives 
our first initiament into botanical terms. 
Take all the floWers of our handful, or as 
many of them as you have got, and look at 
these petals ; pull them off if you possegp a 
good show of specimens, and you wiU see 
that they are all unconnected with one 
another. First comes tho bright red poppy, 
with its four petals (Fig. 1), all attached 



beneath the projection in the centre of the 
flower (Fig. 6). 
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Put down the poppy and take up the but- 
tercups, all you have gathered (Figs. 2, 3, 4), 



Fio, 2. — The Bulbous-rooted Kanunculus, back view, 
a, petals of expanded blossoms ; 6, reflexed calj*!, or 
flower-cup; c, blossom half expanded, the flower- 
cup not yet turned back ; d, peduncle, or flower- 
stem ; e, bract or flower-leaf. 

and, if it chances to be in the handful, the ' 
marsh marygold, which probably some of 



Fio. 8 . — Back view of blossom of Common Buttercup, 
or Creeping Banonculus. a, petal ; 6, flower- jup, iu 
five sections ; e, peduncle. ^ 


my readers know as the “ May blob.” Any 
and all of these have, as you see, five petals 



Fio. 4.— Section of Buttercup blossom, a, petal ; 6, 
stamens ; c, pistils ; d, flower-stem, or peduncle ; e, 
receptacle. 

(Fig. 3), and though the central organ 
(Fig. 4 c) is not exactly similar to that of 



Fio. 5.— Buttercup Common Poppy, a ; b, stamen ; 

petals. c, part of petal. 


g- 6), you may yet observe a 
likeness in the attachments of the petals. 



Fig. 7. — Cruciform blossom of 
Wallflower, a, petal ; b, sta- Fio. 8. — ^Petal of 
mens; c, flower-cup, or calyx; Wallflower, a, 

d, peduncle, or flower-stem. limb; b, claw. 
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Take t]io wallflower, another of your bunch 
of blossoms; its petals are very difierent 
from the petals of the poppy or the butter- 
cups. The latter, you have already seen, are 
oval and pointed at the base (Figs. 1, 6) ; in 
the instance before us they are prolonged 
into the claw (Fig. 7 i), in contradistinction 
to the broad portion or limh, A somewhat 
similar petal you find in the scarlet or white 


Fio. 9. — Blossom of Lychnis, Fio. 10. — Petal of Lych- 
with pistils only, a, petal ; nis. a, limb ; b, claw. 
b, pistils ; c, calyx. 



attachments and numbers ; ht. ving done this, 
you will have gained some knowledge of one 
of the divisions of the kingdom of botany 
— the many-petaled (jpolypetalous) flowers, 
with their petals attached beneath what 
botanists call the pistil, but which, till we 
have formally introduced it, we must call 
the central organ of the flower. In the ma- 
jority of flowers, however — we shall see, 
hereafter, not in all — ^between the central 
organ and the petals we have just been exa- 
mining, there is a greater or less number 
of small bodies, little heads supported on 
slender stems (Fig 13). In the poppy and 



lychnis (Figs. 9, 10), although In other re- 
spects it is diverse. Clawed, like-wise, but 
less distinctly so, are the five petals of the 
wild geranium (Figs. 11, 12). However, there 



Fio. 11. — Blossom of Com- 
mon Wild Geranium 
(Herb Robert), a, petals; 
calyx. 



Fio. 12.— Petal of Wild 
Geranium, a, limb ; 
6, claw. 


is no occasion to go over in succession every 
plant in our handful ; you can do that alone, 
and pulling off the petals compare their 
varied shape and cuttings, as well as their 


Fio. 13.— Stamen, Fro. 14. — Organs of Wall- 
magnified. flower, a, stamens; 6, pistil. 

ranunculus, these little bodies are very numer- 
ous, almost too numerous to count easily 
(Fig. 4) ; but look into your wallflower, you 
have no difiiculty there, for six is all you 
can find (Fig. 14), only you wonder to see 
that, in every blossom you examine, two 
are shorter than the others. Put down the 
wallflower, and take up your wild mustard 



Fig. 15. — Blossom of Common 
Charlock, a, petal ; ft, ft, 
calyx sepals ; c, stamen ; d, 
pistil. 


Fig. 16. — Calyx or 
flower- cup of Com- 
mon Lychnis, a, 
calyx ; ft, stamens. 
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(Fig 15), or your water-cresa, and you will 
find the same thing. Be sure you have got 
an established fact, and do not forget it. 
Tate your lychnis, a red one, however, 
and you will find ten of these little bodies 
(Fig. 16) ; but, i>robably, no central organ. 
Try to count them in the violet, there arc 
only five ; but you have some difficulty, for 
they all adhere together, and two of them 
have little spurs superadded, which might 
confuse a beginner. These little bodies, 
which we have just been examining, are 
called the stamens^ but what they are, 
what is their structure and functions, 
we must tell in a future page, only remark 
that, in the Jloicers you have examined^ their 
attachment, in the composition of the blos- 
som, is the same as that of the petals. Put 
aside the stamens, or pull them off, and we 
come, at length, to our friend in the centre, 
whose name we have already let out —the 
pistil (Figs. 4, 6. 17, 1^), and a very varied 



Fig. 17. — risiil of Lyclmis. Fig. 18. — Seed-vessel 

a, ovary; h, st}lc.s; c, and pistils of Com- 

receptacle. mon Sticlnvort, 

piece of structure it seems, judging by the 
specimens. In the poppy it is sliort, round, 
and marked or rayed on the toj) ; in the 
buttercup it seems made up of a number of 
projecting pieces ; in the wallflower, it is 
prolonged ; in the lychnis, rounded and oval, 
crowned by the thread-like styles. Ob- 
serve, in aU these cases, it rises from a little 
seat or receptacle, to which are attached the 
petals and the stamens. You will not, how- 
ever, have advanced far in your botanical 
studies before you discover that this single 
mode of attachment is by no means uni- 


versal ; but one thing you will find constant, 
the relative positions of the organs of the 
! flower, which we have just gone over. Pe- 
tals, or corolla, as the petals are called 
collectively, stamens and pistils, are al- 
ways placed in the same order, one within 
the other. They may not all be present ; in 
some blossoms they are never all present 
together, but you will never find stamens out- 
side the petals, or pistil outside the stamens. 

Spencer Thomson, M.D. 

{To he continued.) 

TAME FISHES. 

Procure a twenty-inch bell-glass ; set it on a 
stand in a north window ; lay down a bed of 
pebbles; plant a few tufts of water-weed 
(Anacharis), and fill with river water. After 
it has stood a few days, procure three small 
Prussian carp and six minnows. Have no 
gold-fish, no molluscs, and no rockwork. Al- 
low the conferva to grow on the glass, except 
on tlie side next the room, which keep clean. 

Every morning and evening feed the 
fishes with very small earthworms, gentles, 
or small caterpillars, and be careful to drop 
them in only one or two at a time, so that 
none he left to foul the water. Erequcntly 
sit beside the vessel, and watch the gambols 
of your pets ; now and then tap on the front 
of the glass with your finger-nail, and so 
accustom them to your presence. By degrees 
they will get bold and playful; be sure to 
tap with your finger-nail before you feed 
them, and instead of dropping the food in 
for them to take it in their owm way, hold 
a worm between your fingers at the surface, 
and one of the boldest of the minnows will 
snatch it away jflay fully. Persevere, and 
you may call them together by tapping on 
the glass, and have them feed from your 
fingers, and even submit to be tickled on 
the back in quiet enjoyment of your friend- 
ship and familiarity. H. 
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HUMBOLDT. 

IK TWO tahts. — paht i. 



ms STUDY. 


AND EARLY LIFE. 

It is well to be reminded, in tbe midst of 
ilic rejoicings for victory in one nation and 
tbe moanings of defeat in another, that the 
great march of science still continues across 
the noise of smoke and wailing, that the 
passage of knowledge is uninterrupted either 
by blockade or siege. Nothing will do this 
for us more thoroughly than the lives of great 
and wise men, of the soldiers of science, of 
the pioneers of progress, of the true apostles 
of peace. By their lives we shall be re- 
minded that 

“We may make our lives sublime,” 
and, to continue the quotation, 

“ Departing leave behind us 
Footprints on the sands of Time 

footprints which will be assurances to those 
who follow, that great men have been be- 
fore them, who have turned from the hurry^ 
bustle, noise, and smoke of glory ; the over- 
excitement and maddening rush for gold, 
the scramble for honours, or chicanery of 
place, to that quieter, calmer, better path of 


daily labour and daily worship, of patient 
investigation and pure thought, which rises, 
like calm incense in an evening sky, towards 
the throne of the AU-Knower ; which abounds 
in love to our brothers, since it abounds in 
benefits conferred on them; which oases and 
soothes men’s minds disturbed by angry pas- 
sions, and is in its intensity a kind of noble 
faith, even in the Pagan philosopher, since 
by it he venerates and worships the Creator 
in his works, and looks through Nature up 
to Nature’s God. 

There is no “life” of the present day 
which Avill better illustrate the foregoing 
than tliat of Prederick Henry Alexander, 
Baron Humboldt, known since his elevation 
to the peerage of humanity, simply by the 
last name. Humboldt’s mother, a woman 
of great intellectual endowments and som# 
beauty, was the widow of Baron Holwede 
when she attracted the attention and love of 
Major Humboldt, an aide-de-camp to the 
Duke of Brunswick, during the seven years* 
Avar. She did not long remain a widow# 
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Slie entrusted herself, her fortune, and one 
son by her first marriage, to the aide-de- 
camp, and on the 22nd of June, 1767, at Pots- 
dam, gave birth to Charles William Hum- 
boldt, and at the chateau of Tegel, near 
Berlin, on the 14th of September, 1769, to 
the subject of this paper. The elder brother, 
Charles, grew up to be one of the finest wits 
in Germany ; he was a poet, critic, philolo- 
gist, statesman. His brother was, after his 
kind, a statesman too, one who interpreted 
the laws of Nature, and, after living a very 
long life, fuU of honour and renown, has died, 
leaving behind him the name of the greatest 
naturalist and savant of his country. 

nDTJCATIOK — THE FIE8T IMPULSE. 

The two boys were but young when they 
lost their father, and their education and 
introduction to the world was therefore left 
entirely to Madame Humboldt. This lady j 
had entrusted one Joachim Campe in the j 
education of her eldest son. The master was 
then well known as the author of “The 
Young Crusoe;*' now he is forgotten, save 
when connected with his pupils, for it is the 
property of great men to render all around 
them celebrated. Various was the instruc- 
tion given to the young Humboldts. Besides 
Campe, Christian Kunth should be men- 
tioned amongst Humboldt’s teachers. From 
their father’s chateau the two boys went to 
Berlin, Frankfort-on-the-Oder, and, lastly, to 
Gottingen. 

It was at the last place, whilst his brother 
was writing poetry, and was filled with all the 
enthusiasm of the ardent spirits of the time 
in regard to that event, the French Revo- 
lution— an event which, by the way, disap- 
pointed and horrified all its admirers — that 
Alexander happily met a gentleman of some 
notoriety, who had been roimd the world 
with Captain Cook. The glowing narration 
of the beauties of Nature, which Humboldt 

from the mouth of this man, George j 


Forster, fired him with the first desire to be- 
come a naturalist. He had made a debut 
in literature. He came out with something 
very scientific, something excessively learned, 
the result of cramming. He wrote abso- 
lutely “ On the Textile Fabrics of the Gre- 
cians,” about which ho could have known 
nothing. Henceforward he was to abandon 
“ textile fabrics,” and to inquire not how 
Penelope’s petticoat was spun, but how God 
made this earth, and in what way He had 
clothed the plains with verdure and the 
forests with leaves. 

GEOEGE FOESTEE. 

To this George Forster, in truth, the 
world should give credit for much of Hum- 
boldt’s glory. It is a great thing to have 
given the first impulse to a youthful genius. 
Man, or book, which does it cannot be too 
higlily estimated. “Robinson Crusoe” has 
filled our navy, rendered our merchants 
famous, has given a seaward impulse to the 
nation which other people seek in vain to 
possess. So old George Forster, gossiping 
over his modest can of Bavarian beer about 
his voyage with the great Captain Cook, sets 
that in a flame which eighty years cannot 
quench, and which in its progress, like a 
great fire on a high hill, casts its reflection far 
and wide. 

"With George Forster, Humboldt made his 
first scientific tour. He travelled to England 
and to France, examining the earth, its 
strata, and the mineral productions of each 
country. He was also actuated by a strange 
desire to go to the new world, and to observe 
the life of a savage, to mark how far it dif- 
fered from that of civilized man, but that 
desire was not yet to be gratified. With the 
advice and assistance^ of Forster, he pub- 
lished his first scientific work on the “ Basalts 
of the Rhine” (Tiber des Basalts aus Bhein) 
in 1790, when he had scarcely passed his 
twenty-first year. He had already become 
known for his ardent desire of knowledge, 
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for Ills love of experiment and deep fervour 
in tracking a truth, so far as one can, to its 
fountain-head. Indeed, this, more than fa- 
mily influence, procured him his first employ- 
ment, that of inspector of mines in the pro- 
vinces of Bayreuth and Anspach. Holding 
this office, he was ever at work, and issued 
his second work, on the “Fossil Flora of 
Friberg” {Flora suhterranea Fribergensis, 
etc.) Ho told us what shapes flowers had 
before the flood, how they bloomed and fruc- 
tified ; he gave us their forms, and the thick- 
ness of their fibre, and, by induction, showed 
us what soil they loved, and what brilliant 
colours they gladdened the young world 
with. Working still on, in a few more years 
he had advanced his studies from the dumb 
stone world, or fossil vegetable life, to that 
more wondrous organism around and about 
him, experimented on the nervous system of 
men and animals, and published his third 
work, “ Tiber die Gereizte Nerveuse et Mus* 
culairel The world began now to talk of 
this young savanty this devourer of books, 
this perpetual worker and thinker, who 
seemed determined to master the whole 
circle of knowledge, 

DEATH OF HIS MOTHER — THE PROJECT OF 
LIFE. 

It was late in the year 1796 that Hum- 
boldt lost his mother, his best and truest 
friend. To her ho had always submitted, by 
her, famous and great as comparatively he 
was, he had ever been controlled. Her life 
alone boimd him to the Old World, for he had 
long desired to experimentalize in the New. 
Freed by death from this dear tie, ho eagerly 
flew to Paris, bought all the scientific in- 
struments which he felt he should need, dis- 
posed of his estates in Prussia, and obtained 
p#>rmission from the French to join the Baudiu 
scientific expedition then fitting out to survey 
South America. But the French Govern- 
ment were not quick enough for his hunger 


for knowledge. The expedition being de- 
ferred from time to time, he determined to 
wait no longer, and, in company with a 
young savant named Bonpland, Humooldt 
set out for Spain. 

The grandees of that country were by no 
means uncourteous to the two young 
Might not these two mineralogists discover 
a new PotosiP or, better still, a gold mifcP 
or, indeed, it may be a diamond mine ? Kings 
of Spain and other great folks are fond of 
diamonds and gold, and material wealth ; so 
they would put forth their hand to welcome 
the young ].hilosophers. His Majesty of 
Spain was pk ised that young Humboldt 
should scientifically overrun his American 
possessions ; so be it, he is everywhere well 
received. 

Buonaparte’s expedition and Humboldt's 

EXPEDITION. 

In the meantime, whilst the preliminaries 
are being settled, the two philosophers meet 
with an English nobleman, a savant too, not 
too often met amongst our peerage at that 
time. This was Lord Bristol, and at his 
behest, and with his aid, Bonpland and 
Humboldt, leaving things to be arranged for 
them in Spain, prepared to run over and 
explore the wonders of Lower Egypt — a field 
for any one, and a field of wonders too. This 
was denied him however. Buonaparte, hated 
by Englishmen, was preparing his, by no 
means scientific, expedition to Egypt. Napo- 
leon hated ideologues ; what could scientific 
men want in Lower Egypt P The sword 
questioned the right of the pen, brute force 
was in the ascendant; Lord Bristol was 
arrested at Milan, and Napoleon went to 
Egypt ; whilst the savant stayed at home, or 
rather in Spain, during the year 1788-89. 

In May, 1799, however, Humboldt ma- 
naged, in the Spanish frigate “Pizarro,” to 
avoid the English who were blockading the 
Spanish ports, but whose ships a storm had 
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scattered, and to set sail for South America. 
Ho touched at Tenerifle, and ascended the 
celebrated peak. Hereby ho established the 
Plutonian theory of the earth’s formation in 
contradistinction to the Neptunian. • 

AMBBICA AT LAST. 

An epidemic, which broke out on board 
the Pizarro,” forced the captain to land his 
passengers at Cumana, on the north-east coast 
of Venezuela, and here all Humboldt’s long- 
ings and aspirations were satisfied. He em- 
ployed eighteen months in collecting speci- 
mens and exploring the country, and in a 
frail canoe ran up the Orinoco, penetrated 
to its source, and found its junction with the 
Eio Negro and the Amazon. Here his soul 
drank in that which he had so long longed 
for, and his eyes were feasted on immea- 
surable space. Here, says he, you find a 
plain, bare indeed of any tree, but covered 
with rare herbs. Not a hill, not a rock, rises 
like an islet in this boundless space, this sea 
of land. Only some fragments of vast heaps 
of alluvial soil surge up, thinly scattered in a 
space of two hundred square leagues, and 
appear slightly higher than the surrounding 
plain. * * * In the midst of this grand 
and wild Nature a diverse and savage people 
live, sepafated each from each by a strange 
diversity of tongue. Some, like the Ottomacs 
and the Taurodos, are wanderers, living on 
grubs, ants, gums, and earth; others are 
more cultivated, and possess intelligence and 
gentle manners. The vast space between the 
Cassiquairo and the Atababo is peopled not 
by men, but by tapirs and apes formed into 
societies. Figures and characters cut upon 
the rpeks testify that formerly civilization had 
advanced here. In the interior of the steppes, 
the tiger and the crocodile make war upon 
the horse and the bull ; upon its woody boun- 
daries man perpetually seeks to slay man; 
some, aliens of Nature, drink the blood of 
their enemies; others, apparently without 


arms, are yet prepared for murder, and sla/ 
with the poisoned nail of their thumb ; the 
weakest tribes, creeping along the sandy 
shore, efface with their hands the traces of 
their timid footsteps. Thus# in the most ab- 
ject barbarism, as in the deceptive glitter of 
refined civilization, man ever creates for him- 
self a life of misery. The traveller who over- 
runs all space, no less than the historian who 
interrogates all ages, has ever before him the 
sad and changeless picture of human discord.” 

Sad, indeed, is the reflection; sad, but 
true. It is for the good, the tender, the 
truly brave, and the kind, to knit up this 
ravelled garment of life. Well might Hum- 
boldt, observing the littleness and vilencss of 
man, turn again to the continent — to that vast 
expanse, “wherein you grow almost accus- 
tomed to regard men as something unimpor- 
tant in the order of Nature.” But Humboldt 
loved man equally with Nature, and for him 
treasured up knowledge, no less than for 
himself. Geology, ethnography, and geogra- 
phy were the especial objects of his many 
travels; to these were also added natural 
histo^}^ After returning to Cumana with 
his friend Bonpland, and their admirable 
collection, they again set out and reached 
Quito in January, 1802. Five mouths w ere 
devoted to Quito, and to the exploration of 
its mountain valleys and the chain of snow- 
capped mountains which surround it. lie. 
ascended, on the 23rd of June, 1802, Chim- 
borazo, the summit of w^hich is 21,420 feet 
above the sea.* 

In his “ Cosmos,” Humboldt has beauti- 
fully described the glorious sensation of 
looking out from the high mountain over tlio 
jdains beneath him, and then told us that, to 
his latest day, the impressions he then had 

♦ There is a school rhyme about this : — 

“ Chimborazo was formerly thought to be 
The highest mountain which ever man did see,” 
We need scarcely remind our readers that the Eastern 
Hemisphere boasts the highest mountain, the Everest, 
a peak of the Himalayas. 
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will never be effaced. He was right; many 
years afterwards he would sit in the even- 
ing of the day, meditating upon the grand 
plains of South America, upon the golden 
prairies and mountain-heights of lands he 
had visited half a century before — of scenes 
as far removed in space as they were in time. 

THE PUESUIT OF SCIENCE. 

Humboldt’s courage in the pursuit of 
science was immense. With Aime Bonpland 
and a guide he passed whole nights in those 
frozen mountain peaks, where a false step 
might have been destruction, and where the 
very elements were at war with him. He 
ascended to so great a height that the rare- 
fied atmosphere so affected him, that the 
blood gushed out from his nose and eyes ; 
but even then the ardent traveller did not 
turn back, he went on until his senses reeled 
and he had reached the lii ghost summit. 

But it was now time for him to rest from 
his labours. The soldier of science had re- 
turned laden with spoils. It was necessary 
to arrange and classify those spoils, and 
Humboldt and Bonpland determined to re- 
turn to Europe. This they did, previously 
visiting the United States, and being received 
with much acclamation by the people, and 
groat friendship by J efferson, who was then 
President. In 1804, they set foot in Bor- 
deaux, after an absence of five years from 
Europe. 

THE EESULT OF TRAVEL — HUMBOLDT's 
WORKS. 

The result of this voyage forms the mo- 
nument — the greatest, most complete, and 
lasting monument to Humboldt and liis com- 
panion. It was published throughout a 
series of years, but it is too vast and too ex- 
pensive a work for any but the wealthy savant, 
or the public library. The mere titles of 
the books will show the reader what the 
labour must have been to obtain such a 
result 


1st. — Travels in the Equinoctial Eegions 
of the New World.’^ Paris, 1807 — 25, 3 vols. 
in 8 VO. 

2nd. — “View of the Cordilleras and the 
Indigenous Tribes of America, with their 
Habits, Manners, etc.” 1810. In folio, with 
sixty-nine plates. 

3rd. — “ Zoological and Anatomical Obser- 
vations on South America.” 2 vols. 1805 
—32. 

4th. — “A Political Essay on the King- 
dom of New Spain.” Under this title he 
gives his views of the policy, agriculture, 
mineral wealth, social and monetary economy, 
civil and military transactions of this king- 
dom. With an Atlas. Paris, 1811, 5 vols. 

5th. — “ Astronomical Observations, and 
Trigonometrical and Barometrical Measure- 
ments.” 2 vols. in 4to. 1812. 

' 6th. — “ General and Physical Geography 

of South America.” 1807. 

7th. — “ Essay on the Geography of 
Plants.” 1805. 

8th.— “ A Political Essay on the Island 
of Cuba.” 

The very titles of these works will show 
the reader what an admirable, thorough, and 
continual worker was their author. The ex- 
tremely short list we give of them could he 
driven out to a dozen times the length were 
we to particularize a thousandth part of the 
contents. Each of these works, though de- 
pendent on others, is complete in itself 
Maps, plans, charts, drawings of plants, 
rocks, ruins, insects, men, skeletons, trees, 
animals, minerals ; in short, of almost every 
thing relating even distantly to science, are 
there to be found bearing the impress of the 
hand and mind of the great worker. Hum- 
boldt knew well that his work was that of a 
life-time. He devoted to it the finest years 
of his for nearly a quarter of a century, the 
work being issued in Paris during his sojourn 
there from the years 1804 to 1827. 

It is in this sketch quite impossible to 
analyse these works. They are full of new 
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ideas and scientific induction. In one part 
he settles a question as to a South American 
tribe ; in another he suggests and carries out 
completely his system of the Geography of 
Plants, and shows us how we may judge of 
the climate, the heat, the soil, and the gene- 
ral nature of a country by its indigenous 
vegetation. In a third he tells us the politi- 
cal history of a nation, and takes its social 
and economical measure. Little of import- 
ance is omitted. He is equally reliable on 
all points. 

During his sojourn in Paris, Humboldt 
was the savant of the day. All learned men 
flocked to hear him and see him. He worked 
with some who are still foremost in the 
march of science. He wrote with Gay Lus- 
sac, Leopold de Buch, and Arago. He was 
sought for and honoured by kings and princes. 
He was elected member of the chief scientific 
societies of the world, and he was entrusted 
with more than one political mission. He 
had long been ennobled by the King of 
Prussia, whom he accomj)anied to Naples. 
Monarchs delighted to confer on him their 
orders of knighthood and of merit ; but at 
the death of the philosopher, when heralds 
sought to chronicle these gewgaws, to give a 
fictitious brilliancy to the great man, all, 
save one modest star, which he often wore, 
were found neglected, tarnished, and covered 
with dust, in the drawef of that old bureau, 
at which he had so often sat, pen in hand, to 
chronicle his thoughts and his discoveries. 

HaIN PniSWELL. 


WATER-GLASS IN PHOTOGRAPHY, 

Now that Dr. Johann Fuchs (formerly 
Professor of Mineralogy at the University 
of Munich) is dead, and therefore indifferent 
to praise or criticism, men are taking great 
interest in his inventions relating to water- 
glass, sometimes called soluble glass — inven- 
tions which promise yet to do good service 


in many a department of science, art, and 
manufactures. Fuchs died on the 6th of 
March, 1856, at the advanced age of eighty- 
two. A few months before his death, of 
which he is said to have had a presentiment, 
he was induced to write a pamphlet describing 
the principles, and some of the applications of 
his discoveries, in order, as he nobly says, “to 
render the experience gained by myself and 
others available for further investigations.” 
In a thoroughly unselfish spirit he disclosed 
every detail that could in any way assist 
future workers. For a translation of this 
pamplilet, this country is lately indebted to 
lI.R.H. the Prince Consort, who has chosen 
the journal of the society of which he is tlio 
patron (the Society of Arts) as the medium 
of its publication; the Rev. John Barlow, 
M.A., having previously, in 1854, given a 
popular exposition of the subject to the 
members of the Royal Institution, on one of 
their Friday evenings. The chemical prin- 
ciples of Fuchs* invention have also been for 
some years explained, and the results exhi- 
bited, at the lectures on chemistry delivered 
at our Government School of Mines and 
Museum of Geology, Jermyn Street, by its 
eminent Professor of Chemistry, Dr. Hof- 
mann. Added to these sources of informa- 
tion, we have the report of an Imperial 
French commission, sent to Lille to examine 
the works of M. Kuhlmanfl, a distinguished 
follower of Fuchs, and to whom great credit 
is due for his ingenuity, enthusiastic per- 
severance, and success. This latter report is 
translated in the At/ienceum journal. 

We can here only attempt to open the 
subject for our readers, photographic and 
others, leaving them, should they feel in- 
cited to further inquiry, to pursue the ma' ter 
under the authorities just named. 

The story of Fuchs* life, in relation to 
his invention, is the old, old sad one of too 
many benefactors of our species — a story of 
disappointed early hopes, and a life of costly 
struggle against apathy, ignorance, prejudice, 
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and unjust self interest. If the theory of M. 
riourens be true, that a hundred years is the 
true normal standard of man’s life, then 
assuredly Fuchs may have lost twelve of his, 
by the adverse influence of disappointment 
and vexation, which even the bravest admit is 
felt on the failure of their legitimate hopes. 
Fuchs, in early life, had little attention paid 
to his really valuable discoveries. The world 
was then too ignorant and scoffing to pay 
attention to a man whose processes were 
founded upon elaborate, yet unassailable che- 
mical reasoning. Its scientific faith was in 
inverse proportion to its ignorance. Let us 
take care that a future generation may not 
have to say the same of us. At the very period 
at which Fuchs was vainly asking attention 
to his views respecting water-glass, one Nicc- 
phoro Niepce, of Chalons, on the Saone, 
was here in England ready to unfold his re- 
markable opinions in relation to light, and 
to dispose of his marvellous processes of pho- 
tographic drawing and engraving — processes 
by whicii Daguerre was completely anti- 
cipated ; but no one heeded him, and he 
returned to France a disappointed man, as 
wc have lately learnt. Fuchs did not care 
to conceal his disappointment, for he com- 
mences his memoir with these words : — 
“ In 1825 I had an opportunity of pub- 
lisliing a paper on water glass, which at that 
time however did not meet with the attention 
which the subject well deserved. It was 
even stated that it differed in no respect 
from the well known * liquor silicum’ [water 
of flints], and, consequently, was nothing new. 
Experiments were made, but abandoned as 
soon as they did not lead to satisfactory 
results ; undertaken as they were without 
the necessary knowledge or understanding. 
Greater expectations were raised than could 
in the nature of things be satisfied ; failures, 
owing perhaps to faulty manipulation, fre- 
quently caused the process to be abandoned 
before it had been put to a fair test.” IIow 
complete a picture is this of the trials and 


obstacles that have to be borne and sur* 
mounted by men who are philosophically in 
advance of their time, or who have to cast 
their suggestions amongst uncultivated, pre* 
judiced, or selfishly interested minds I May 
we hope that the recital of such instances as 
these will make the present generation pursue 
more lovingly a wiser and more considerate 
course — a course upon which, it is to be hoped, 
we are now penitently inclined to enter. 
Worthy Fuchs was obliged to chronicle, that 
There are always persons to be found who, 
themselves unable to cany on experiments, 
are always ready to condemn those of others, 
upon the faith of a single experiment, in 
which they failed ; as,” says he, “ I have ex* 
perienced myself, more than once.’* He 
adds, “ An inert love of the customary and 
habitual almost invariably exerted the usual 
adverse influence.” Shall we ever take 
warning by the past, and learn to estimate 
duly the “ usual adverse influence *’ of many 
things, “customary and habitual,” amongst 
us ? But, to suppress nothing, the good old 
man, before his death, quaintly writes, “A 
few years have changed much, and it has 
been thought since that the water-glass, after 
aU, did not belong to the class of superfluous 
things, and that few other bodies tcere capable 
of being put to so many various applications f 

Let us now make a few brief notes of 
what these applications may be, and endea* 
vour to get a rational idea of the chemical 
and physical principles upon which they 
depend. But, first of all, what is this water- 
glass, and how can it be procured ? 

The water-glass, or soluble glass of Fuchs, 
as it is designated in Gmelin’s “ Handbook 
of Chemistry,” is, chemically speaking, a 
tetra-silicato of potash — a compoimd of si- 
lica, otherwise called silicic acid, and potash. 
The liquor silicum, already alluded to, is 
a mono-silicate. There is also a bi-sili- 
cate. Technically, Fuchs distinguishes four 
kinds of water-glass— potash water-glass, 
soda water-glass, double water-glass, and 
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firing wa4»r-glass — each having its appro- 
priate qualities and uses. Potash water- 
glass is made by fusing together, for dve 
OF six hours, at a high temperature, in a 
(ire-proof pot, a mixture of 

15 parts of pulverized quartz or pure quartz 
sand (otherwise silica, or silicic acid), 

10 parts of well-purified potash, 

1 part of powdered charcoal. 

The charcoal is said to decompose any sul- 
ph\iric acid left in the potasli, and so a perfect 
vitrification of the mass is obtained. The 
Ijard, blistered, grayish black mass thus 
obtained is pulverized, tlien boiled with five 
times its weight of water, in which it slowly, 
but almost entirely, dissolves, in the course 
of a few hours. The solution is finally 
evaporated. With a larger proportion of 
silica, as pure rock-crystal, quartz, sand, or 
flint are termed, an insoluble glass, resembling 
ordinary glass, is the result. 

Water-glass may also bo obtained by 
Messrs. Eansome’s method of dissolving 
broken flints in a solution of caustic alkali, 
at a temperature of 300^ Fahr, Or an 
aqueous solution of potash may be saturated 
with freshly precipitated hydrate of silica, 
and evaporated. Or a fourth method may 
be employed, as indicated by Mr. Way, who 
dissolves a peculiar kind of sand, which ho 
has described, at the ordinary boiling heat, 
in a solution of caustic alkali (potash or soda). 

In order to obtain the mass prepared by 
either of these methods in the anhydrous state, 
it must be heated till it fuses, when all water 
is expelled. It is then a hard, transparent, 
Father infusible glass, which, on exposure to 
the air, absorbs so much water (without any 
external change, excepting that it becomes 
slightly fissured), that it swells up strongly 
when heated. 

Its oomp^^sition, when made with potash, 

is— • 

Potash 27-57 I 

Silicic add, finroombiniog proportions 1 2*43 

100-00 


An analysis, by Forchammer, established the 
theoretical statement of its constitution. 

When fully charged with combined water 
it is termed hydrated water-glass. Simply 
drying the solution of water-glass yields this 
hydrate, which is colourless, transparent, 
and brittle, but softer than glass. It is 
slightly alkaline, and, after thorough drying, 
contains 26 per cent, of potash, 62 of silica, 
and 12 of water. The salt is permanent in 
the air ; does not absorb carbonic acid from 
it; and effloresces only when accidentally 
mixed with other salts of potash. In the 
fire it swells up with loss of water, then 
fuses, and forms anhydrous soluble glass. 
Dilute acids decompose it, with separation 
of silica. It dissolves but slowly in cold, 
but readily in boiling water. After eva- 
poration, it becomes very tenacious, 
and may bo drawn out in threads, like 
melted glass. It dries uj) to a varnish, wlum 
spread upon wood, paper, linen, etc., the 
combustibility of which it diminishes. Sal 
ammoniac precipitates silica immediately 
from its solution. Alcohol also precipitates 
the soluble glass from its aqueous solution, 
withdrawing, however, some of the potash, 
until, at last, on washing tlie precipitate, 
octo-silicate of potash alone remains. 
Phosphate of alumina, and carbonate, 
phosphate, or sulphate Of lead, when rubbed 
up with a solution of soluble glass, yield a 
tenacious mass, which becomes as hard as 
stone in the air. Baryta, strontia, lime, alu- 
mina, and oxide of load combine with the 
whole of the silica and a part of the potash, 
to form an insoluble compound. Nearly all 
the soluble salts of the earths and heavy 
metallic oxides produce a bulky precipitate. 
These details of its chemical behaviour will 
enable the experimental reader to carry on 
those further investigations, which Fuchs so 
earnestly desired to see accomplished. The 
writer of this notice has proved that positive 
and negative photographs withstand sufli- 
cicntly the action of boiling caustic alkali. 
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Thereforo, although the Bolublo glass is de- 
floribed as being corrosive, experiments should 
be carried out as to its applicability to the 
improvement or preservation in any way of 
photographs on glass, paper, or porcelain ; 
the suggestion of which was one of the 
main objects in introducing this subject 
gnder its present heading. 

Let us now, before considering some ap- 
plications more foreign to our own subject — 
photography — see if we can get a closer 
philosophical insight into this strange and 
useful thing, soluble glass, or tetra-silicate of 
either potash or soda. Its essential basis is 
the non-metallic element, silicon — or sili- 
cium, as it has been called by some, from 
its supposed metallic nature, Berzelius de- 
scribed silicon to bo a brown powder, 
and judging of it in this condition, ho 
compared it with carbon and boron, two 
other non-mctallic elementary bodies. How- 
ever, as aluminium, the new white metal, the 
basis of alumina and of clay, turned out to be 
metallic, it might be that silicon, the basis 
of silica, would also have to be classed 
with the metals. The researches of the 
distinguished French chemist, M. Devillo, 
on aluminium, have, however, led to the 
production of many-sided crystalline plates 
of silicon, translucent and nearly colourless, 
not having any of the ordinary metallic pro- 
perties. W e must now, therefore, view silicon 
as a non-metal, and group it with boron and 
carbon, to which it has several points of 
resemblance. 

This silicon, obtained by the action of 
aluminium and heat on silicious materials, 
burns in oxygen gas to form a white powder, 
the oxide of silicon, or silica, or silicic acid, 
as it is variously termed. Pure rock-crystal, 
opal, beryl, chalcedony, hornstone, jasper, 
quartz, flint, sand, part of all clays, etc., 
consist of this silica or silicic acid ; indeed, 
it is one of the most abundant things in 
nature, as may be at once observed from this 
description of it. It is in one state soluble 


in water, and is found in parts of plants, 
animals, and animalcules, and notably in 
the canes, grasses, and stalks of cereals. 
This silica, or pure flint, fuses under the 
oxy hydrogen blowpipe to a clear bead; when 
fused, it may be drawn out into long threads 
like glass ; dropped in a state of fusion into 
water it solidifies to a transparent mass, 
free from flaws, and remarkably hard and 
tough, so that it sustains the blow of a ham- 
mer without breaking. It seems to harden, 
like steel, by sudden cooling. Silica can bo 
evaporated from solution by steam. The 
Geyser tubes of Iceland owe their formation 
to the fact of the possible solubility and 
volatility of silica, joined to its peculiar 
power of losing this solubility under fresh 
circumstances. Silica is tasteless, inodorous, 
and, though chemically an acid, is without 
action on vogctablo colours. It can, under 
certain conditions, combine with water to 
form a hydrated silicious jelly. The so- 
luble form of silica, obtained by preci- 
pitation from a silicate, loses its solubility by 
simple evaporation at a boiling heat, or little 
more. The varied and remarkable ijropcrties 
of silica must undoubtedly lead to further 
applications in practical manufacturing hands. 
The water-glass is the main door by which a 
practical man may best enter. 

The silicic acid, or silica, being understood 
to be an acid, we can now see at once that, like 
other acids, it may form “ salts." Soap is a 
stearate of soda — stearic acid and soda. This 
salt is miscible with water, while the acid of 
the salt, the fat, is not. So, in the same way, 
silicic acid, in its insoluble form, is mado 
misciblo with water by means of an alkali — 
potash or soda. In both cases stronger agents 
can throw out the combined acids, and, as wo 
shall see in the case of water-glass, with novel 
and highly useful results. Even bodies not 
acid, as sal ammoniac, etc., can throw down 
the silica under useful conditions. But the 
Bcientiflo details and marvels of silica are ex- 
haustless, and the eager student must pursue 
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them further in Gmelin and the authors al* 
ready named. 

And now, in conclusion, to consider some 
of the applications of silica in the form of 
water-glass to the arts. First, as most inte- 
resting to us, it is proposed to make careful 
photographic experiments with varieties of 
water-glass, adding more or less silica, as may 
be deemed fit. Water-glass has been also 
proposed (and is undergoing fair trial), in 
order to protect building stones from decay. 
The expectation is that water-glass, applied as 
a wash, will have its silica deposited by atmo- 
spheric carbonic acid, in minute adherent par- 
ticles, upon the surface of the stone, which 
will thus bo shielded by a fiinty substance 
from the acids which smoky rain brings down 
in large towns ; and where carbonate of lime 
exists in the building stone, a further action 
is expected from the formation of an insoluble 
silicate of lime, another protective agent. 
The decaying surfaces in the cathedral of 
Notre Dame, in Paris, the new Houses of Par- 
liament, at Westminster, and many other simi- 
lar buildings have been thus treated. Then it 
has been proposed to mix soluble glass with 
mortars, to enable them to set under water, 
by virtue of the insoluble silicates, which 
would form under circumstances of contact 
between water-glass and the materials used. 
Another and very important (for the fine arts) 
application is in the stereochrome system of 
‘painting, invented by Fuchs, and worked out 
successfully by Kaulbach in Germany, and 
Kuhlmann at Lille. The principle is to pre- 
pare a surface of cement or stone or slate in 
a manner proper to receive dry colours, and 
then to fix these colours on the wall or surface 
by means of a varnish of the soluble glass, 
which is syringed on, and left to dry. In a 
short time the carbonic acid of the air and the 
earths in the surface throw down the silica, or 
flint, the alkali partly combining; or it efflo- 
resces out, and is easily washed off, the picture 
remaining adherent, and only removeable by 
mechanical disintegration. Experiments made 


in exposed places, as to weather, have proved 
to be perfectly successful. A crucial experi- 
ment was made at Berlin by suspending a ste- 
reochrome painting for twelve months in the 
open air, under the principal chimney of the 
New Museum at Berlin. During that time it 
was exposed to sunshine, mist, snow, and rain, 
and nevertheless retained its full brilliancy 
of colour. 

To allude again to photography, it may be 
observed that from the description given of 
the behaviour of water-glass in a concentrated 
form applied to paper — its acting as a cement, 
or glue — it will be advisable to try its powers 
in the preparation of paper previous to the for- 
mation of the photographic image. Its action 
when mixed with gelatine and tanning mate- 
rials also seems worthy of study by the pho- 
tographer. It should be applied in a dilute 
form to the finished photograph, as a concen- 
trated solution is reported to dry pulverulent. 
Bodies that do not cement well together with 
water-glass alone, can be made to cement by 
the addition of otJicr substances. The various 
affinities of water-glass are very curious and 
interesting, and deserve minute study. Wa- 
ter-glass has been used successfully in paint- 
ing upon glass, and it is in this direction 
that we also hope for valuable results to 
the photographer. The true way is to let 
each one in his own department endeavour to 
apply water-glass and its silicious correlatives 
in the best way his ingenuity can devise. It 
is confessedly a new and unworked subject, 
on which nothing very definite ought at pre- 
sent to be pronoimced ; but surely enough is 
here offered to stimulate to further trials. 
Wood and textile fabrics are rendered less 
combustible by the application of water- 
glass, and we have been informed by Dr. 
Muller that a glass-maker in Germany var- 
nished the wooden roof blocks of an entire 
village with water-glass, now thirty years 
ago, to render them less liable to accidental 
combustion. Theatrical dresses and proper- 
ties have also been alleged to be suitable for 
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simiJar treatment. Eulilmann successfully 1 elucidated. In short, builders, engineers, 
exposed some old paintings on wood, pro- I manufacturers, artists, chemists, physicists, 
tected by water-glass, to intense heat and • geologists, and naturalists in general, may all 
numerous washings. This treatment they j find their account in studying the capabi- 
rcsisted. On glass, artificial sulphate of litios of this ingenious water-glass of Fuchs, 
baryta, applied by means of water-glass, im- and its applications in the hands of Kaul- 
parts a milk-white film of peculiar beauty, bach, Kuhlmann, and others. Should it be 
and this resists washing with warm water, thought desirable, we may return to the 
By the action of a strong heat, the silicious subject at a future day. We have here 
varnish is transformed into a fine white ena- given only a hasty resume of the vast mass 
mel. Here, again, photographers on glass have j of facts and conclusions contained in the au- 
a clue to further results. Kuhlmann, more- ! thorities already named, 
over, finds that an unassailable ink is made Fuchs himself promised further details 
by grinding carbon with the water-glass. In as to the applications of water-glass, but 
calico printing the silicate has been tried death stayed his hand. We have already 
instead of albumen to impart fixity to the mentioned his presentiment of death when 
colours, which, if not alterable by an alkali, about writing his pamphlet. This was only to 
resisted soap and washing. In printing and i be soon too true, and, as Dr. Pettenkofer re- 
dressing stuffs, the water-glass, with starch j marks, ‘‘ he who never deceived others, and 
and lime, or baryta, might be used to replace | rarely himself, was not deceived in this pre- 
gelatine and tannin sometimes employed, sentiment.’* His last words are, “ To the 
Tannate of gelatine or starch, with lime or Giver of all good be thanks for all joys and 
baryta, and the silicious material, have also sufferings experienced ! May his blessing 
been used in painting in distemper. be upon the work I 

The study of water-glass is full of in- i “ Omnia ad majorem Dei honorem et gloriam ! 
terest, for by its aid the formation of Munich, Nov, 20, 

minerals and natural petrifactions can bo I T. A. Malone. 


NIGHT-FLYING MOTHS. 

rl? 

A CERTAIN number of the moth tribe may be ' the body, transfixing the dormant insect to 
fitly separated as night-flyers, for the reason the trunk of the tree on which it is resting, 
that several true moths fly by day, and are j without stimulating it to exhibit any sign of 
nearly as fond of the bright sunshine as the awakening consciousness ; and not till the 
light-seeking butterflies, whoso natural ele- time of flight arrives will it make any attempt 
ment it is. Those moths which only fly by to escape. It will then raise its wings Ici- 
night generally pass the day in a kind of tor- j surely, and try their strength as usual, with- 
por, from which some species cannot easily be out appearing at first to be aware that it is 
awakened. In this state they may bo found secured to the spot by an instrument passed 
resting upon the trunk of a tree in a shady through its body. The wings are at last put 
place, or on the underside of a leaf, and no into the rapid motion used in the act of 
amount of disturbance seems to rouse them flying, and this action is continued wdth 
from their trance. A pinmay be stuck through occasional cessation till the hour of flight is 
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passed, when the mseot will relapse into the I would call the collector’s attention, as they 
previous state of torpid repose. This is one are well worthy of examination. Many of 
of the proofs put forward by entomologists these, from being of nearly the same size, and 
to show that insects are almost insensible to generally of a brownish colour, are thought 
pain, and that the sensation of a moth in by the tyro to be all of the same kind; 
such a position as the one described is rather Every species is termed “ a moth ’’—neither 
that of submitting to an inconvenience than more nor less — a comprehensive term by 
of any' acute sense of pain. The anatomical which the uiientomological world describe 
structure of insects is such, indeed, especially any of the tribe that happen to enter the open 
in the distribution of the nervous system, window late on a summer night, and flutter 
that any concentrated sense of pain, similar round the candle. The moth and the candlo 
to that conducted to the brain by the nerves have, indeed, been associated in many a couplet 
in the higher classes of animals, ajipears and many a proverb, neither the poet nor tho 



to be impossible to them. This will relieve proverb-maker imagining that, oven during 
the minds of many tender-hearted collectors, the same evening, a dozen or more very 
who might refrain forming a collection distinct species may be observed, each ap- 
through fear of causing unnecessary suffer- proaching the light in his own peculiar fashion, 
ing. Some of the most splendid of our native and each having a peculiar flight, by which 
mothsfly either very late in the dusk of the its species may be distinguished as cha- 
evening, or at difTcrent hours of the night; as, racteristically as by the difierences of the de- 
for instance, the G reat Eed Underwing, the licate markings, or the structure of the palpi 
0till more beautiful Lilac Underwing, and and antenna). 

many others ; but these do not so often enter Linnasus, in his Sy sterna Natur®,” placed 
living rooms as some of the smaller and all the moths, with the exception of the 
less conspicuous species, to which last kinds gidcut in one grand group, which he called 
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Phal(Bna, a fanciful name derived from the 
Greek word meaning an insect which 

flies towards a candle at night-— a name 
evidently suggested to the great Swedish 
naturalist by the old proverbial image of the 
moth and the candle. The name is, however, 
no longer applied to the general group, to 
which, as a whole, it has been shown to be 
inappropriate. 

Among those, however, which are strictly 
night- flyers a very pretty collection might be 
made ; and some account of their habits, as 
observed by the student, and an accurate and 
careful description of their time of appearance, 
etc., might be made to form a very interest- 
ing record. The following are a few of the 
species which are attracted by a lighted 
candle. Supposing the window to be open, 
and a bright light burning upon the table, 
a succession of these scaly-winged visitors 
would, on a mild summer evening, in July 
or August for instance, continue to appear 
from dusk to dawn, each with its peculiar 
kind of flighc j but only a few can be sc- 
])arately noticed. Among these, Pheosia 
Dictccai popularly called the Swallow Promi- 
nent (No. 1), ought to be distinguished. This 
pretty genus of moths, of which there are two 
British species, are known as the “ swallows,” 
on account of the long lancet-shaped wings, 
and their remarkably rapid flight. The front 
pair of wings of this elegant insect are deli- 
cately marbled with shades of brown upon a 
white ground, the brown being blended in 
some places with a soft tone of gray. In its 
fitful flight, when agitated by the light of the 
candle, this insect continually darts towards 
the ground, and is lost in the darkness, soon 
to appear again glancing swiftly past the 
light, and then downward into the shade as 
before. 

The caterpillar of this elegant moth is of 
a shining, reddish brown, with small white 
spiracular marks above the legs. It has the 
last segment conspicuously humped, as is 
usual with the caterpillars of this genus, and 


those of several allied genera, from which 
they are made to form a group, popularly 
known as the ** Prominents.” One species 
of a closely allied genus has two additional 
humps, or segments, nearer to the head, from 
which peculiarity the specific name “Dro- 
medarius” has been conferred upon it. The 
caterpillar of Pheosia Dict(Ea feeds on the 
foliage of the poplar, birch, and other trees, 
and there are two distinct broods, the perfect 
insect appearing both in June and August. 
It is, however, by no means a common species, 
and if the young collector should find it 
come to his light on the first evenings of his 
experiments, he may consider it a prize. 

Agrotu Corticea, the Heart and Club Moth 
(No. 2), is less fleet on the wing than the pre- 
ceding, and instead of flying downwards, 
towards the floor, invariably flics towards 
the coiling, attracted apparently by the mild 
white light by which it is pervaded. This 
moth, with its markings of plain brown, un- 
varied by any other tone, is yet well worthy 
of examination. The two brown marks in the 
centre of the front pair of wings, the upper 
one shaped like a heart, and the one next the 
body in the form of a club, are the most in- 
teresting, as having suggested the popular 
name of the insect ; but the other bandings 
and scalloped transverse lines also form very 
intricate and delicate tracery. Agrotia Cor» 
ticea belongs to a very numerous genus, com- 
posed of sixteen, or as some make it, twenty- 
three or more Bi^ecies, many of which are 
very common, as the Heart and Dart, and 
many others ; but Corticea, the species de- 
scribed, is rather rare, and the caterpillar, as 
yet, remains unknown. 

Cosmia Pyralina, the Lunar- spotted 
Pinion Moth (No. 3), if it enter a room, 
attracted by the light, is very wild and irre- 
gular in its flight, dashing from the candle to 
the ceiling, and from the ceiling to the floor. 
Its front wings arc very richly shaded with 
full warm tones of brown ; the light band 
towards the fringed edge, which widens and 
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forms a light patch at the front edge, being 
of a pale and dusky peach-blossom tone. It 
is a very pretty insect, hut by no means com- 
mon, though I have taken it more than once 
in a lighted room — always, I believe, on a 
rainy evening towards the end of July. The 
caterpillar of this pretty moth is pale green, 
with longitudinal stripes, of a paler tone, of 
the same colour, and a yeUow line, edged 
with black above the legs. It feeds on the 
foliage of the plum, pear, and other fruit- 
trees, in April and May. 

Ciuiocampa Ncmiria, the Lackey Moth 
(No. 4), is as abundant as the last described 
species is rare ; and yet it is seldom seen in 
the perfect form, as it is a swift night-flyer. 
Though the perfect moth is seldom noticed, 
unless sought by the entomological student, 
the caterpillars are known to every child, 
and, more especially to every gardener, by 
whom they are deemed pests of the worst 
description. Their bright longitudinal stripes 
of full blue-gray, pale silvery gray, orange, red, 
and black make them very conspicuous, and 
have been thought to resemble the lacings of 
rich liveries, from which circumstance both 
species has received the name of the 
“ lackeys.” The moth, on entering a room, 
attracted by a light, has the same wild flight 
as the species last described, and is rather 
difficult to capture, even with the aid of a 
proper net. This moth is of a delicate light 
bufi* colour, with a darker band, edged with 
lighter lines of the same tone. 

Later in the season may be taken Tetasia 
Cassinea (No. 6), popularly known as the 
Sprawler, which, like the last, is much more 
rare in the winged state than in the caterpillar 
stage of its existence. It is, however, often 
attracted by a light, when its flight becomes 
random, dp Ling heedlessly on all sides, 
through the flame of the candle, up to the 
ceiling or down to the floor. This species 
seldom appears before November, and is 
often found as late as December. It is 
late in the hour of its flight as well as 


in the season, often retarding its visit to the 
expectant candle, till one or two in the 
morning. The caterpillar generally feeds 
on the foliage of the privet ; it is green, with 
yellow stripes, and, above a light line at the 
side, has a broad line of rich brown, 
shading ofi* at the upper edge and blending 
with the green. 

Still later appears the remarkably elegant 
little moth, JPcBcilocampa Populi, the Decem- 
ber Moth (No. 6), which, with its semi-trans- 
parent wings of deep purplish gray, with their 
pale buffi transverse bands, will not fail to bo 
considered a prize by the young collector. It 
is easily attracted by light, and, if any bo in 
the neighbourhood, will make its appearance 
between the hours of seven and ten, on 
favourable evenings. The caterj^illar of this 
pretty wintry visitant is pale ash-coloured, 
getting darker on the back, and having two 
pairs of red spots on each segment. It is 
found in J uno on the foliage of poplar- trees, 
becoming a chrysalis, when full fed, early in 
July, and remaining in that state till De- 
cember, at which seemingly unseasonable 
time for so delicate a little creature, the moth 
emerges from the warm protection of its close 
homy chamber. 

Great numbers of moths of more common 
species will come to the candle of the student, 
and many also of the larger and more con- 
spicuous will doubtless reward a persevering 
nocturnal watch, even in a room ; but a light 
in the open fields, or in a wood favourably 
situated, would yield a still more ample 
harvest ; though it is not all the night-flying 
moths, nor even the greater number of them, 
that are attracted by a light; so that the 
fable of the moth and the candle does not 
hold good with regard to the whole moth 
family, and is, in fact, only applicable to a 
very small section of it. 

11. Noel Humpheets. 
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SCIENCE ON THE SEA-SHOEE. 

I. FLINTS AND SPONGES. 

Warm work on tlie shining sands, with the 
blazing sun in the meridian, and the surface 
of the broad and scarcely -ruffled sea co- 
vered with a throbbing vapour, that seems 
too oppressed to rise freely, and panting for 
a friendly breath of wind to help it in its 
journey upward. Not a cloud to give a 
momentary shadow and idea of coolness ; 
and the heat seeming to come down in pulses 
to which every vein in the body beats time. 
Were it not for the faint gurgle of the sea 
breaking into sluggish lines of foam along 
the pebbled shore as the tide rises, we should 
believe wo were consigned to an oven, to 
test the limits of human endurance. But 
the water is real — it sparkles as it breaks 
along the shingle, and its music is cool to 
the ear, and mentally subdues the fever of 
the body. But to turn one’s eyes to the 
chalk, which right and left seems to be in- 
candescent, is to risk blindness ; it is too 
white to be gazed upon intently, and we 
must wait till the fervent sun sinks, hissing, 
into the wet horizon. There, after all, is a 
cool nook, and just in the very place in which 
we may trace the lines of flints as they lie in 
regular strata from the base to the summit. 

What is flint ? How it has puzzled the 
philosophers to answer the question, and how 
has the microscope assisted them ! The most 
interesting point in the fiirst step of the in- 
quiry is, that flint always occurs in chalk, 
and usually in separate nodules, as flies occur 
in amber. There is one notable exception, 
in the continuous stratum which rises from 
the beach near St. Margaret’s Bay, and there 
may be a few other examples ; but the nde 
is, to find flints in beds, pretty regularly 
sprinkled over the surface, and every block 
having its own contour, distinctness, and 
individuality. Why should it occur in chalk P 


and if a deposit from water^ why should it 
be in separate nodules P 

Take a thin slice of flint, properly pre- 
pared for the microscope, and let the in- 
strument unravel its history. If used to 
the detection of fossil infusoria, you will 
hardly fail to find them in it, and you 
gain one step towards an answer as to 
its history. Organized forms have had 
something to do with its formation ; at 
some time very far back in the past there 
has been animal life there, and that life was 
marine. But you cannot account for the for- 
mation of separate and independent nodules 
of silica, scattered over a bed of chalk, by 
the help of these infusoria. Try a splinter 
of flint broken off in the rough ; but be very 
careful not to spoil your object-glass by bring- 
ing the two surfaces into close contact. Now 
what do you seeP Eemains of shells, and 
here and there distinct traces of a sort of 
reticulated structure, sparry incrustations 
of a contour which you cannot but believe 
is derived from some organic form, long 
since annihilated. These appearances are re- 
peated in various specimens, and have a 
general relationship one to the other, especi- 
ally in the interlacing lines and spiculse of 
which they consist. Now observe this speci- 
men of Pachymatisma Johnstonii, which I 
have obtained on purpose for the comparison. 
Do you note the starry spiculso with which 
its pores are beset, and which you see are 
flinty, and constitute the basis of the crea- 
ture’s skeleton P There is your index to the 
history of flints. The organic structure va- 
riously observable in the specimens owe 
their origin to sponges, in the structure of 
which sUex is the main ingredient, just as 
carbonate of lime is the principal material in 
the bony skeletons of madrepores. 

If we revert back in imagination to the 
period when these flints were formed, we 
see the floor of the ocean abundantly peopled 
with marine creatures. There were star- 
fishes, echinites, madrepores, and infusoria > 



so 
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but the spongy were, perhaps, the most 
numerous. Consisting of silica, with a very 
perishable organized tissue, those were ready 
at any time to undergo petrifaction, if 
circumstances were favourable. Bring two 
globules of mercury near to each other, and 
see how readily they run together into one 
mass. There you have a mechanical example 
of the way in which silica was precipitated 
from the water, and aggregated into nodules 
about the spicuho of the sponges, and by de- 
grees filled up the whole skeleton, preserv- 
ing its form, but destroying its substance, and 
thus changing sponges into nodules of flint. 
Mr. Braude has imitated this very process in 
experiment, and has seen the formation of 
flinty nodules about a nucleus, when finely 
powdered silica has been mixed with other 
earths, and the whole diffused through water. 
Every separate sponge offering a separate 
nucleus, suffices to explain why flints should 
commonly appear, as they do, with such de- 
cided individuality of character ; they are 
petrified sponges, formed in much the same 
way as those petrified forests travellers tell 
us of, where the trees arc all flint j the woody 
fibre lias disappeared, but the original struc- 
ture is still traceable in the mass of silex in 
which the perished organisms are now repre- 
sented. That silica abounded in the seas of 
the period in which the chalk bods were depo- 
sited IS certain ; but wc are far from having 
arrived at a clear idea as to the chemistry of 
the whole subject to which flints introduce us. 
We can see the sponges in the flint, and the 
flint in the sponges, and the more we ob- 
serve, reason, and compare, the more arc wc 
convinced of their geological and chemical 
relations. 

Then comes the question, what is a 
sponge P Down here, in this w'et hollow, 
we are sure to find some ; in dark places, 
where the water is .of some depth, almost 
every fragment of sea-wced has attached to 
it some living species of sponges, and they 
vary in size and structure, from mere specks 


to largo and substantial masses. Now and 
then we may find them on the shells of 
oysters and crabs ; and once, in our aqua- 
rium, a fine hermit came out of his shell to 
die, and was found to have a sponge as large 
os a hazel-nut attached to his soft body, just 
below the insertion of the last pair of legs. 

Animal life may be said to begin or end 
in the sponges, they are the very lowest in 
the scale of animated nature ; but it is quito 
certain they are not members of the veget- 
able kiogdom. Take a piece of sponge, such 
as is commonly used on the toilet table, and 
dip it into a thin solution of size, and you 
have a fair resemblance of its condition 
when living. The sponge proper is the skele- 
ton, the gelatinous coating is organized and 
animal; and the best proof of the fact is 
afforded by the microscope, which reveals 
ciliary motion, and tiicro is an end of the 
difficulty as to what place it should occupy. 
The openings in the sponge arc chambers, 
interlaced with siJicated fibres, and, by the 
play of the cilia on the gelatinous surface, 
the water is made to circulate from chamber 
to chamber, so that the sponges obtain their 
food by the same process as a vorticclla 
or rotifer — namely, by creating currents 
through the agency of cilia. The exterior 
film is the life of the sponge, the skeleton is 
a deposit. But the film must be under- 
stood as pervading the inner as well as the 
exterior chainbcrs, so that tlio currents of 
water pass through the entire mass, and 
carry nourishment to all the mouths for 
which the cilia work so incessantly. A very 
dead sort of creature is a living sponge. It 
has none of the organs of sense which dis- 
tinguish terrestrial animals, and not oven 
the irritability which makes a sea-anemono 
of BO peevish or spasmodic a temper. But it 
has its history, however brief, like others of 
the great class of zoophytes. The sponges 
increase by gemmation. Little buds appear 
within the openings of the reticulated mass, 
and these at last detach themselves, and 
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exliibit tlid santo play of cilia as their 
parents. 

But, instead of at once becoming fixed, 
the action of the cilia causes the sponge to spin 
about in the water, so as to hare a real loco- 
motive power of finding for itself a site, where 
it oasts anchor, and for the rest of its days 
never knows either the pleasures or the pains 
of travel. If every separate flint was once a 
separate sponge, this locomotion accounts for 
their detachment and their subsequent con- 
cretion in distinct nodules. 

In the tank fitted up by Mr. Bowerbank, 
and presented to the Crystal Palace, there 
were, not long since, a number of living 
sponges, in very good condition for observa- 
tion. Whether they remain there we know 
not, but wc can teU those who keep aquaria 
that, if the dredge or the hand-net bring up 
specimens which it is wished to preserve, 
that the great secret is darkness. In the 
light they soon perish and cause putrescence ; 
in a very subdued daylight they live for a 
length of time, and may so be preserved for 
microscopic observation. There are hot less 
than sixty species inhabiting the British 
coasts, and they differ considerably in their 
conformation, though corresponding in their 
physiological structure. 

SniELEY Hibbero. 


THE KEY TO A BIKD’S HEABT. 

TnE number of feathered songsters that an- 
nually find their way into cages in England 
alone, and are kept unhappy prisoners there, 
can hardly be credited. It may be fairly 
Btatcd at very many thousands. Of these, 
multitudes die from neglect or starvation ; 
and how many broken-hearted P The few 
that survive, with certain choice exceptions, 
drag on a miserable life of lingering cap- 
tivity. Forming a part of the household 
furniture, they are kept until they are worn 


out ; they are then replaced by others 1 There 
is “fashion” in bird-keeping as well as in 
everything else. The question is, Should 
these things beP I say, No. Birds have 
very, very tender little hearts ; and they are 
quite willing to love us, if we will only let 
them. But we won’t I Let us reform this 
altogether. 

I shall take it as granted that every 
reader of Jtecreaiive Science is of a genial 
and kindly disposition. There will there- 
fore bo a cordial assent to the doctrine, 
that we shoiild strive to make everything 
living beneath our roof “happy.” How is 
this to be done P Nothing more easy. There 
needs but the wall, ta accomplish the object. 
This leads me to remark upon a very inte- 
resting fact, viz., that every human being is 
a magnet— powerful as any steel magnet can 
be, albeit formed of a softer material. The 
powers of attraction and repulsion are bom 
with us ; an observant eye may detect them 
in daily operation. Thus, no one person can 
touch another person without imparting and 
receiving some influence from the contact. 
Try this on a bird. Fondle it, and press it 
to your cheek: it wall soon become sen- 
sible of your afiection.* The eye, the hand, 
the breath, the will — all act on it. There 
are many of these sweet secret affinities run- 
ning throughout Nature. Opportunity dis- 
covers them. The influence is excited by 
proximity ; it is developed by contact. How 
very much of the enjoyment of life is lost 
from the want of a knowledge of this little 
secret I “Natural Magic” should be sedu- 
lously studied. It gives us irresistible power, 
over both man and animals ; and thus enables 
us to live in two charming worlds at once.f 

^ During a recent professional visit to the north 
of England, and while in Liverpool more particularly, 
I quite astonished all the lovers of birds. Ere I took 
my departure, I had made many of them quite pro* 
ficients in the Art of Bird-taming. 

+ Having had in my possession, at one and the 
same time, no fewer than 360 featliered songsters, and 
many other animals, I speak from experience— cii 
were tamed by Natural Magic." 
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But a question Lere naturally presents 
itself, Are all birds alike sensitive ? Are they 
all open to these genial influences ? C ertainly 
not. I am sorry to say there are many in- 
stances in which the power I speak of is 
ineffectual — quite. Some birds, and other 
animals, like certain human beings, show no 
sympathy whatever. Nothing can please, 
nothing can win, nothing can attract them. 
*We succeed best with them, when we take 
no notice of them ! Strange, but true. This 
confirms my remark, that sympathy is the 
only true magnet. It must be born with us ; 
or it does not exist. It is a part of our- 
selves 

“ The tender violet loves to grow, 

Within the shade that roses throw ; 

The myrtle bends towards the rose — 
Behold how God his wisdom shows 
How natures, alike^ come nigh, 
Attracted by sweet sjunpathy ! ’* 

It were indeed vain to attempt to unite the 
two poles ! 

But now to our feathered favourites. 
Perhaps they have hitherto been treated with 
neglect, perhaps ill-fed, perhaps exposed to 
all sorts of weather — their too common fate. 
Poor little innocents ! Eestore them at once 
to favour, and redouble your attention to 
them. It is the least you can do to make 
amends for your past cruelty. Let them 
occupy a place in your drawing-room — why 
not on the table, in a noble, spacious dwell- 
ing? If they are your friends, don't be 
ashamed of them. Talk to them, sing to 
them, play to them. They love to hear the 
sound of your voice, and they can readily 
recognize your approaching footstep. A day 
or two will work wonders. You will soon 
be able to let your visitors see that your 
“pets" really are pets — ^realities, not coun- 
terfeits. To have a bird, or an animal of any 
kind, in our house, that does not “ love” us 
—the idea is quite heathenish. 

The next thing is, to show the power of 
‘‘Natural Magic” at the breakfast-table. It 
is here you will find that you possess the 


key to your bird s heart. Invite him regu- 
larly as your guest, and bid him heartily 
welcome. “ Dicky ” must be — shall be — one 
of our “ Happy Family.” So place him on 
the table— every morning. 

Now let us imagine — the morning sacrifice 
duly paid, and all comfortably seated around 
the well- spread table with smiling faces— 
that we are about to take our grand lesson 
in Bird-taming. Open the door, or doors, of 
your little friend’s dwelling. Let him see ho 
is invited to be “ free.” Have ready on the 
table-cloth some little delicacy in which ho 
delights, such as a sprig of ripe groundsel 
or flowery chickweed, a wee morsel of egg, 
or a bit of sponge-cake — above all, his bath. 
His little majesty will note all that you are 
doing, and readily resolve in his active mind 
the meaning of all he beholds. If he has 
been long neglected and treated with indif- 
ference, it is just possible he may not realize 
on the first morning all you expect from him. 
He will, perhaps, alight on the edge of tho 
open door, look out, survey all that is going 
forward, and return to his old quarters. The 
rest of the day he will devote to thinking 
matters over. That birds do think, I am 
quite prepared to “ prove.” 

Next morning, again invite your pet or 
pets ; again open their doors, again spread 
before them some tempting luxuly^ Mark 
the result ; and let it be decisive evidence that 
birds have very retentive memories, as well 
as tenderly-affectionate hearts. Looking up 
archly, your little friends will leisurely de- 
scend from their seat, hop along the table, 
help themselves to some tid-bit, and stare you 
boldly— ay, saucily — in the face. They will 
then show their “ consequence,” by coquet- 
tishly approaching close to your tea- cup; 
and perhaps, with extended wing, give you 
battle. A week will accomplish all this — and 
more. 

The game is now your own. Every morn- 
ing will add to the tameness of your pets, 
and their droll audacity will afford you in- 
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finite amusement. Your conquest completed, 
you will find many a sweet little song imj>ro- 
vised for you, and warbled soiio voce from 
the windows of their habitation. Mind and 
listen attentively to it. Approach lovingly, 
and bend your head forward. Then present 
one of your fingers. It will be gently i>ocked 
at. Next, your lip. That will be welcomed 
by a “chaste salute.” The bird’s afiection 
cannot • go beyond this. Such a mode of 
salutation seems to be the only natural way 
of expressing the deep feelings of an affec- 
tionate heart. It rules throughout all Nature. 
Let us honour it, and ever rate it at its real 
value, lloni soil qui mal y pense ! 

One word more. TV hen you have won 
your bird’s heart, mind and keep possession 
of it. The heart of a confiding little bird 
must not be trifled with. It is not like the 
human heart — pliable and elastic as India- 
rubber. No; while one bends, the other 
breaks. We mortals have the oddest pos- 
sible ideas about “ love.” We can love one, 
twenty, or fifty ! Little birds want only 
“one” love. In this they live ; in this they 
die — happy. Surely, if only for variety’s 
sake, it is well to possess — The Xey to a 
Bikd’s Heart (?). 

William Kidd. 


THE GYEOSCOPE. 

— VA — 

“ What is a gyroscope?” is a question that 
many persons have asked, and many more 
have found some difficulty in answering. 
To furnish a reply to those who have made 
the inquiry, and to excite the attention of 
those to whom the remarkable phenomena 
exhibited by the gyroscope are unknown, is 
the object of this paper. 

The instrument in question is the inven- 
tion of a Erench philosopher, M. Eoucault, 
to whom we arc indebted for the celebrated 
demonstration of the carllis axial roia- 
iion, by means of a pendulum. It consists 


of a wheel, carefully attached to an axis, 
having the mass of metal composing it dis- 
posed around its edge, in order that, when it 
is put into rapid rotation, it may revolve for 
a longer time than it otherwise would. The 
axis of this wheel is hung within a ring, 
which latter is suspended to the end of a 
semicircular arm, and this, by means of a 
spindle attached to the middle of its outer 
edge, is placed on the top of a pillar, rising 
out of the foot that supports the entire in- 
strument. 

The apparatus may, therefore, bo de- 
scribed as consisting of a heavy foot, a, 
from which rises a hollow pillar, u, support- 
ing, by means of the spindle before alluded 
to, the semicircular arm, c, with its two 
ends upwards, the spindle being a vertical 
axis, on which this aim can rotate. The 
ring, D, is attached to the end of this arm by 
two pivots, which form a horizontal axis, on 
which the ring can move ; and through the 
edge of the ring, at right angles to the pivots 
by which it is suspended, two screws, E, f, 
are inserted, and these support the axis of 
the wheel, G. These arrangements enable 
the wheel, by means of a cord wound round 
its axis and quickly drawn off, to have com- 
municated to it a rapid rotatory motion, the 
piaffe of such motion being capable of varia- 
tion, from the vertical to the horizontal, or 
any intermediate position, by moving the 
ring on the pivots which form its axis ; 
while the spindle attached to the semicir- 
cular arm, enables the entire system of 
wheel, ring, and arm to rotate horizontally. 

- The following, among other experimenter 
can be j)crformed with the gyroscope, illus- 
trating the following principles : — 

That inertia is a property of matter in 
motion, as well as of matter at rest. 

That the power possessed by Armstrong’s 
and similarly formed guns, of resisting the 
influence of gravity, is due to the gyratory 
motion given to the ball as it leaves tho 
muzzle of the gun. 
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TKat orbital and axial motion are iiv 
timately related, and that the speed of one 
may regulate that of the other. 

That the condition of unstable equili- 
brium in which many bodies remain, is to 
be explained by the fact of their rotation; 
as, for example, a child’s top, etc., etc. 



iio, 1. 

Examine the instrument while in a state 
of rest, and it will be readily moved in any 
direction, the sliglitest touch being sutBcient 
to alter the position of any of its parts ; and 
if the stand be slowly moved round on the 
table, the entire system of wheel, ring, and 
arm will be moved round with it. 

Rotate the wheel by the aid of the string, 
as before described, and a remarkable change 
will be manifest. The wheel will now offer 
a great resistance to any attempt to alter the 
plane in w'hich it is rotating, and the other 
j>arts of the instrument, like it, seem to par- 
take of a similar indisposition to be interfered 
w'ith. The stand may now be- moved round 
on the tablft, but the wheel will not move 


with it ; the wheel and ring remaining ap- 
parently immoveably fixed. If the instru- 
ment be held in one hand by the stand, tlic 
same takes place, whatever be the direction 
in which it is moved. If the ring be re- 
moved from the arm, while the wheel is 
rotating, and held in the hand, the sensation 
experienced is like that which would bo felt 
if it were a living thing struggling earnestly 
to escape. 

When the wheel is at rest, hang one of 
the cylindrical weights, n, on either of the 
heads of the screws, E, F, that support Ijie 
axis of the wheel, and, as might be expected, 
that side will, by the operation of the law of 
gravity, be immediately pulled down. Ee- 
movo the weight, restore the wheel to its 
vertical position and rotate it, and liang the 
weight on again. The wheel now resists the 
influence of the weight, and maintains the 
position it was in before the weight was 
applied, the rotation of the wheel apparently 
neutralizing the law of gravity. 

Not only will the wheel retain its posi- 
tion in spite of the influence of the earth’s 
gravity, represented by the weight, 
but the entire system will commence 
a rotation on the vertical spindle at- 
tached to the semicircular arm. This 
last rotation is due to the action of the 
weight, for if this be lifted off the move- 
ment instantly ceases, and commences 
as soon as the weight is hung on again. 

If the weight bo hung on to the op- 
j)Osite end of the axis of the wheel, 
the rotation of 
the system on 
the vertical spin- 
dle still tak 
place, but in the 
opposite direc- 
tion. 

Rotate the 
wheel, and then 
remove it and the ring from the arm, and 
hang them on to the end of a string by onO 
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of tlio screws on wliicli tlie w^eiglit was sus- 
pended (Fig. 2). Instead of falling, as iniglit 
have been cxxieetcd, the entire mass preserves 
the plane in which it is placed, although the 
whole weight of the wheel and ring is on one 
side of the point of suspension, and a revolu- 
tion of the whole is commenced round this 
point. 

These secondary revolutions seem to be 
duo to the law of composition of forces, for 
the wheel is acted upon at the same mo- 
ment by the gravity of the earth, and also 
by the peculiar property of resisting attempts 
to cliaiigc the plane of its motion consequent 
upon the state of rapid rotation in vhich it 
has been put. 

The peculiar forces exhibited by the 
gyroscope may bo duo to the property of 
inertia which belongs to all matter, and by 
virtue of which it cannot move itself when 
at rest, or stop itself when in motion, or 
wlion in motion change the plane in which it 
is proceeding. 

Or they may bo traced to the direct in- 
fluence of the force communicated to the 
wheel, all the ])articlcs of which, while ro- 
tating, have a tendency to fly off in a direc- 
tion tangential to the circle in which it is 
moving, and in the same plane in which 
the rotation is talcing place. Any attempt, 
therefore, to interfere with the direction of 
this plane will have to contend with the 
force with which, w^ere they not restrained 
by the law of cohesion, every particle com- 
posing the wheel would fly off. 

E. G. ^VooD. 


Ghand PiiizE Bird Show at Southampton. — Wc 
hoar of a varioly of provincial “ bird-shows” in prepara- 
tion, and amoijg them an important one at Soutli- 
ampton, open to all Hampshire. It is announced as 
being under the highest patronage, and we hope it will 
fully realize the sanguine expectations of its projectors. 
Tt will Luke place late in the autumn, and be under the 
BiiperiiUendence of Mr. tVm. Kidd, of Hammersmith, 
who is to give one of his popular “ Gossipping” En- 
tertainments on Song Birds each day of the cxliihition. 


ASTEONOMICAL OESEEVATIONS 
EOll AEGUST, 1859. 

A TOTAL eclipse of the moon will occur on the 13th 
of August, but will bo invisible in England. It will 
be visible in latitudes 14^ and 15° S., and in longitudes 
C7^° to 158° E. A partial eclipse of the sun will take 
place on August 27th, which will also be invisible in 
England. It will begin at I5h. 30m. G.M.T., in lati- 
tude 28° 3' S., and longitude 42° bT E., and end at 
18h. 31m. in latitude 77° 23' S., and longitude 
121° 34' E. The greatest eclipse will occur in latitude 
01° 40'S., and longitude 33" 51' E., atlTh. lm.,a.M.T., 
when above half of the sun’s limb will be obscured, 

Eull moon on 13th, at 4h. 34m. p.m. 

New moon on 28th, at 5h. 14m. a.m. 

The moon is at her least distance from the earth 
on 27th, and at the greatest on the 12th. 

The sun is in the constellation Leo until the 23rd. 
and then in. Virgo. 

Mercury is in Leo throughout the moon, and is 
favourably sitiiated for observation at the commence- 
ment of August. It is in conjunction with the moon 
on the 28th. 

Venus is small, and nearly circular. On the 
morning of 21st slie will be within 10' distance of 
Saturn, and at midnight of the same day within 4' of 
Mars, tlie tlirce planets forming a cluster. 

Mars is invisible near the sun, and at its greatest 
distance from tl)e earth on August 1st. 

Jupiter is in Gemini, and is a morning star. 

Saturn is near tlio sun, and invisible. 

August is remarkable for the great number of 
meteors, which more especially take jdaco about the 
Oth and 10th. 

On the 1st the snn rises in London at 4h. 24m. 
a.m., and sets at Tli. 47m. p.m. On the 31st ho rises 
at 5h. 11m., and sets at Oh. 48m. p.m. 

On the 1st twilight ends at lOh. dOm. p.m., and 
day breaks at Ih. 32m. a.m. On the 23rd twilight ends 
at 9h. 21ra. p.m. On the 7th, length of day 15 hours. 

OcCULTATIOH OF StARS BY THE MoON! On the 

13tli in Capricorni, 5th magnitude, disappearance, 
llh. 59m.; reappearance, I2h. 12m. meantime. On 
1 Ith, No. C7, Aquarii, Gth magnitude, disappearance, 
lOh. 40m. ; reapiicorance, 17h, 41m. On 18th, No.GOJ, 
Piscium, 0th magnitude, disappearance, 13h. 31m. ; 
reappearance, 14h. 25m. meantimo. E. J. Low®, 

JIi<jhfiel(l Ohsen'utory, Nottingham. 


OcCULTATION OF SaTURN BY THE MoON, MaY 8, nS 
observed at Cambridge Observatory, occurred earlier 
than was expected. Professor Cliallis remarked that the 
moon’s limb, where it crossed tlie middle of Saturn and 
his rings, appeared to he unusually curved, and that both 
the ball and the ring were reduced before disappearance 
to a very narrow strip of light, and also that a lingering 
in disappearance took place. The colour of the planet 
was in remarkable contrast with the whiteness of the , 
hioon’s light. 
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THINGS OF THE SEASON— AUGUST. 

FOE VAE10U3 LOCALITIES OF BRITAIN. 

TnB following are intended merely as reminders for 
oat-door naturalists and collectors : — 

Birds Arrivino. — Mountain Finch, Siskin, Blue 
and Gray Gull, Crossbeak, Gray Plover, ruq)le Sand- 
piper, Cambridge Godwit, Knot. 

Birds Departing. — Lapwing, Field Titlark, Dot- 
trell, Razor-bill, Turtle Dove, Quail, Cuckoo, Swift, 
Wiy-neck, Puffin, Foolish Guillemot. 

Insects to be Sought. — Field Cricket, Clouded 
Sulphur Butterlly, Camberwell Beauty, Callistus 
lunatus, Red Admiral, Brown Hair-streak, Pui-ple- 
cdged Copper, l^Iiddle Copper, Pear Skipper, Brown- 
tailed Moth, Yellow-legged Locust, Painted Lad}'. 

Wild Plants in Flower, — Purple Mclic Grass, 
Small Teasel, Devil's Bit Scabious, Com Bell-flower, 
Hoary Mullein, Dodder, Mai'sh Gentian, Alpine and 
Water Parsnep, Water Hemlock, Samphire, Fiddle- 
dock, Small Water Plantain, Common Soapwort, 
Orpine, Horscmint, Wild Basil, Daisy-leaved Carda- 
mine. Small I'umitory, Dwarf Furze, Y'ellow Vetcl), 
Hawkweeds, Plume Thistle, Southernwood, Fleabane, 
Chamomile, Y'arrow, Ladies’ Tresses, Sea Spurge, 
Wild Amaranth, Club SIoss. 


METEOROLOGY OF AUGUST, 

FROM OBSERVATIONS MADE AT THE IHGIU'IELD HOUSE 
OBSERVATORY. 

Greatest Greatest Amount of 


Year. 



ileat. 


Cold. 

Ihiin. 



Degrees. 


Degrees. 

Inches. 

1842 



85.5 .. 


44.0 .. 

♦ . — 

1H13 



85.5 


45.0 . . 

. . — 

1811 



80.0 .. 


40.0 . . 

. . 2.3 

1845 



74.5 .. 


44.2 .. 

.. 4.8 

1846 



80.0 .. 


50.0 . . 

. . 3.3 

1817 



70.5 .. 


38.0 .. 

.. 1.4 

1818 



71.7 .. 


37.2 , . 

.. 4.8 

1849 



80.8 .. 


38.8 . . 

1.7 

1850 



79.0 .. 


34.2 . . 

.. 1.0 

1851 



84.5 .. 


30.0 . . 

.. 2.1 

ia52 



81.5 .. 


40.5 . . 

. . 3.3 

1853 



77.3 .. 


38.0 . . 

.. 43 

1854 



81.5 .. 


40.8 . . 

.. 1.4 

1855 



81.2 .. 


40.7 . . 

.. 1.1 

1856 



92.5 .. 


40-5 , , 

. . 4.0 

1857 



85.8 


40.0 .. 

. . 0.2 

1858 



83.0 .. 


39.8 . . 

.. 2.8 


The greatest heat in shade reached in 
and only 74.5® in 1615, giving a range in greatest heat 
of 18.6® during the past seventeen years. 

The greatest coM was as low as 34,2'* in 1850, and 
never below 50.0® in 1840, giving a range of 15.8 in 
greatest cold. 

There has never been less than an inch of rain fallen 
in August, whilst there was as much as 6.2 in. in 1857. 

August is subject to great weather changes, and in 
the first fortnight severe thunder-storms usually occur, 
more especially about the 9lh of the month. 

L. J. I-OWE 


JVIt JVTotewortliy’s Cforner. 

How TO Observe the Habits op Birds. — Mr. 
Noteworthy lias a favourite nook in his garden very 
much enshrouded with overhanging branches, where 
the birds love to congregate and warble sweetly. 
Every year a large patch of hemp is sown to make a 
graceful tuft of green, and as soon as it begins to 
ripen seeds, the tomtits crowd the stems, and in 
all sorts of comical attitudes enjoy a daily feast. This 
year the feathered family is more numerous than it has 
ever been, and very lovingly do they chatter to their 
delighted benefactor. The birds on the branches are 
not too far ofl fora minute inspection of their plumage 
when a short focus telescope is used in the observa- 
tion. Mr. Noteworthy once suggested to a London 
optician the advisability of producing a telescope 
expressly for naturalists. The hint was not taken ; 
it is now offered to the world : Wonted, a Naturalist’s 
Telescope, adapted as to focus for the observation of 
birds at from five to twenty yards’ distance. Cheap 
enough to command young people’s pocket-money, and 
good enough for the vision of a philosopher. 

Miniature Rockwork. — The best of all materials 
for rockwork in fem-cascs and aquaria, except where 
only a few loose blocks of stone are required, is com- 
mon coke. Break the coke into pieces of a suitable 
size for the intended structure. Malce a thin batter of 
Portland cement, and dip each piece into it. Rejieat 
the dipping after tlie first has set, and then build up 
and cement together with Portland. Masses of rock- 
work arc oljectionable in aquaria and fern-eases, 
from their enormous W’ciglit, but by employing coke, 
you have it almost “ as light as a feather.” To 
make a pyramid, take a flower-pot and cement frag- 
ments of broken bun'S all over it. It may then be lifted 
in or out of a tank or fcrn-ca.se with the greatest ease, 
and is far preferable to a permanent structure. 

Flints in the DRirT. — The recent discovery of 
flint imidemcnts (?) in tlie drift, has given rise to con- 
siderable discussion as to whether they are to be 
regarded as hona fide products of human ai’t, or, as 
Mr. Wright has it in his correspondence with the 
Aihcnmirn, “ the result of some mysterious operation 
of Nature.” Mr. Noteworthy has at present no opinion 
on the subject. He has seen some of the so-called 
implements, and, instead of jumping to conclusions, 
wiU see them again and again, and in the meantime 
revolve the matter in his mind. Those who are in 
the habit of visiting the library of the Society of Anti- 
quaries should not fail to obtain a view of the objects, 
on the presumed history of which, doubtless, many 
vciy pretty hypotheses will be put forth. 

New Solvent and Cement. — Copper dissolved in 
ammonia is, by the Builder, said to form a solvent 
which acts on woody fibre, wool, and silk in such 
a way as to produce a waterproof cement ; and cotton 
fabrics saturated with the solution of wool take dyes 
which have hitherto been used only to woollen goods. 
Many useful appliances arc anticipated from this 
discovci’y. 
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rE^T,NSEY CASTLE. 


THE CEASELESS WOEE OF THE SEA. 


EOCK-STEATA AND 

Near \^'llcre tlie Norman Conqueror first set 
foot on English soil, stands an old and statety 
ruin that, 

“ liifting its forehead gray, 

Smiles at the tempest and Time’s sweeping sway/* 

Eoman tiles, peering with ruddy faces through 
the “ ivy green ” mantling the stately walls, 
point to its first founders and to its ancient 
prime and glory ; while the great masses of 
neatly-trimmed and close-fitting squares of 
Caen stone show the extensive additions made 
by the martial men of a later age, who pos- 
sessed and renovated the fortress. 

Before those lichen-covered walls the red- 
haired Norman king encamped, when within 
their protecting range the ambitious Odo 
sought refuge. Stephen, too, sat down before 
them ; and from those grass-grown parajicts 
and bastions, the bright eyes of the lovely 
maids of Provence, whom Peter of Savoy 
brought over to wed to English lords, looked 
out, six hundred years ago upon a damp and 
oozy tract around. 

Through those gapped and crumbling ' 

VoIk I.— No. 2. 


THEIE MATEEIAIS. 

I walls the “bleak winds wafted from tho 
main ** now sigh and moan, and rushing on, 
press down the tall, rank grass on the nume- 
rous hummocks that dot the surface of tho 
marshy plain. These, when the brazen 
helmets of the Eoman sentinels glittered on 
those solid buttress-towers, were little islets 
in a great and shallow bay ; and the river, 
which now travels through a long and arti- 
ficial channel to the sea, flowed down close 
by the castrum-walls, and formed a Eoman 
naval port. 

While thus the waters of the daily tides 
flowed and ebbed around the hummock-isles, 
a solid buttress of the Eoman fortress, under- 
mined, fell out, and tumbled sidelong on the 
muddy slope. So the Normans found it, and 
when they mended up the cracks in the old 
masonry and extended the works, they built 
up, erect and strong, a sallyport over tho 
prostrate mass. 

Gradually, slowly but surely, and cer- 
tainly, from the time when Eoman hands 
surrounded the island-hummock with its 

B 
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stout, broad wall unto this very hour, has 
the great change in the physical and geogra- 
phical characters of Pcvcnsoy levels been 
progressing. Unceasing, unvarying in its 
process, has been the alteration of the tract 
around those ancient castlc-walls. The winds 



I’la. 1. — lUfigrammatical Section of a Clmlk-clifT. 
sliowmg the waste of land and the sorting of the 
materials by the sea. a, Fallen inassi-s of ohalk- 
rock ; b, flints kft on the shore fly the Avashing 
away of the soft chalk, and fomnng a hravh along 
the level of high tide ; c, finer fragments, or sand, 
deposited in the tidal zone, hotween high and low 
water; d, very fine earthy particles, or mud, dopo- 
sited under water. 

driving along the shore, by means of the 
boisterous waves, the flint-shingle, derived 
from the abrasion of the cliffs of Bcachy 
Head, first formed a tongue-like bar, the point 
of which, ever creep^ing onw'ard with the ac- 
cumulation of each succeeding tide, gradually 
shut in the estuary, Avhich then, by means of 
the river continuously bringing down fine 
particles of mud, powdered by the ram and 
weather, from tlie surrounding hills anCi lands, 
in the lapse of time has been completely silted 
up. Thus has been changed the whole 
face of the district, and sheep and cattle 
graze on v.rdant pastures that have sup- 
planted the brackish waters of the indented 
bay. In the mud, sand, and gravel strewn 
over this great plain, river-shells, bones of 
wolves and other beasts, of porpoises and 
fish, cockle and oyster-shells, ancient canoes, 
and bones of domesticated animals remain 


embedded, with the leaves and stems of hazel, 
birch, oak, and other of the indigenous trees of 
the ancient forests. 

Such are not, however, confusedly com- 
mingled, but the bones and larger dehris arc 
deposited in one place, the shells and finer 
sediment iu another ; the calcareous shells of 
the lymnocans arc found still in the old river- 
course, the oyster-beds at the former river- 
mouths— all have been buried upon the spots 
on which they lived or grew. The bones and 
the canoes arc where the currents, according 
to their force and strength, deposited them, 
affording thus clear evidence of the succes- 
sion of the prominent events which have oc- 
curred during the progress of the natviral 
operations instrumental in filling up the 
ancient bay. 

Just as the history of the old castle itself 
has to be made out from the study of ils 
masonry and its varied styles of architecture 
— just as we have to test tlie knowledge de- 
rived from the correlative sources of histoiy, 
old deeds, legendary tales, and traditions, by 
the indicative characters of its actual striu;- 
ture ; so, ill the study of the past history of 
the pihysical conditions of any iiortion, Iiow- 
ever limited, of the dry land of our globe, 
wo have to measure all the other corioborativc 
or extraneous evidences by the standard of 
the conditions of the strata, or beds of mineral 
matter themselves. As the marks of the 
mason’s chisel or the trowel are in archaeo- 
logical inquiries valuable indications of the 
national workman by whose hands they were 
made, so, too, the position of a shell in the 
consolidated silt, the fragmentary or perfect 
condition of a bone, and many other ap- 
parently trifling features, have significations 
and values of high imjiortance in geological 
or physical investigations. 

And the rock*strata of the earth are the 
consolidated muds, sands, and beaches of 
other shores and other ages — their fossils 
the petrified remains of the shell-fish, plants, 
or beasts, that existed on them or the adjacent 
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jinds. Every relic bears its own record, the 
faithful interpretation of which is ever to bo 
got by careful and intelligent study. 

Now that we bare completed our his- 
torical survey of the expanded levels of the 
Sussex shores, let us extend our view still 
further backward in time, and inquire how 
that ancient bay was formed. The surround- 
ing land, then, was first excavated by water, 
even as since the space thus cleared out has 
been refilled and reconverted into dry land 
by the same agency. Long before Homan or 
Norman trod on British soil — long before the 
aboriginal Celt, unknown to us save by the 
rude flint axe or arrow-head, or by a few 
bleached bones reverently laid in simple cist 
of unhewn stones, or liollowcd log of wood — 
long before the first-born of the human race 
began his mundane course of pain and pleasure 
— long indeed before, far back in the abyss 
of time, there have been such changes of land 
and sea, suclx out-cuttings and in-fillings, 
such wearing down of higher lands, such 
levellings of ocean-spoils, both on great ex- 
tents and smaller scales. In the oldest rocks 
— myriads of ages old — the constituent par- 
ticles of quartz or mica, no matter how finely 
ground, tell of the still older wasted gneissic 
lands from which those particles were thus 
derived; the embedded fossils, so unlike the 
life-forms of this present age, confirm in their 
quaintness the testimony of the rocks; the 
rippling sea left ruflles on the sand ; the rain- 
drops of sudden showers pitted its smooth 
and glistening surface ; worms drilled into it, 
and shell-fish burrowed in the ooze ; green, 
limp sca-wceds gently floated in the tidal 
pools ; and sometimes the sea in its gentlest 
mood spread a gauzy film over the beautiful 
scene, and carefully preserved it for ever. 

Still the sea was at its ceaseless toil, ever 
destroying and ever renovating— -restlessly, 
ceaselessly biting into the land and heaping 
up its spoils upon its shores. 

In the smooth, rounded spurs jutting from 
the surrounding higher and more ancient 


ground into the Pevensey flats— in the 
rounded contour of the bounding hills, the 
bold, steep escarpment of the chalk downs, 
we see as plainly the denuding action of the 
ever-toiling sea. If wo stripped ofI‘ their 
velvety sward from those far older soils, wo 
should find, if we dug downwards below the 
subsoil, some great mass of mineral matter, 
such as clay, chalk, limestone, or sandstone. 



Fig. 2.— Section exposed in u ))rick-pit near Windsor, 
showing the diflerences of inineral composition, and 
the succession of rock-strata, a, ^'ogetRblo soil ; 

London clay ; c, basement bed of London clay ; 
f7, e, mottled clay and firedndek earth ; /, bed of 
green-coated flints in dark siind ; cUallc. 

If we dug very deep, we should find that 
such masses alternated with, or reposed upon, 
each other. We should find, too, that these 
roeJes — for by that term geologists designate 
the great earth-masses forming the crust of 
our globe — contained peculiar fossils, or 
petrified organic remains, diflerent forms of 
which were characteristic and distinctive of 
each separate mineral stratum. If the strata 
or beds of earth had any particular inclina- 
tion, we should obtain all this knowledge 
without digging, by simply walking over the 
country and noticing what happened at their 
utcrops, as those areas are termed where 
the beds rise and present their hassetting 
edges at the surface. If we thus extended 
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felt. The Pelagic Malays, as their annals 
prore, however, had a cannibal propensity. 
Be this as it may, the giant moas have but 
recently passed away ; but, os with the great 
mei^itherinm and the mylodon, monsters of 
the sloth tribe in the primeval forests of 
^umerica, they have left a few pigmy repre- 
sentatives, lingering on the verge of extinc- 
tion, but not yet quite extinct. 

New Zealand presents tis with a wingless 
gallinule— >a semi-water bird — a sort of moor- 
hen (uotornu), probably the remnant (if in- 
deed it still survive) of other wingless birds 
of the same type. Kew Zealand seems to 



have been the dilecta sedes of brovipennatc 
birds. But our attention is at present called 
to the pigmy representative of the moas. 
There still exists a bird called the kiwi, or 
kiwi-kiwi {Apteryx Australis), and the fol- 
lowing notes were made upon a living 
specimen, which came under our immediate 
inspection. It was a smgular, unbird-like 
looking creature. Huddled up in the dark 
comer of an appropriated room, there we 
l>6held it crouched close to the ground, with 
its long cane-like beak, supporting crutch- 
ways the head and anterior portion of the 
body. Annoyed by the %ht which we let in 


upon it, it became restless, altered its posi- 
tion, and then, raismg itself upright after the 
fashion of a penguin, it moved hurriedly to a 
more secluded spot. It was then that its re- 
markable length of body became manifest, 
which in its previous crouching and rounded 
attitude was not observable. Its actions 
during its endeavours to regain obscurity 
were vacillating, as if it did not clearly dis- 
tinguish surrounding objects, nor oven the 
surface of the floor over which it essayed to 
make its way. Wo at once perceived that 
its diurnal vision was both imperfect and 
limited — it seemed bewildered. Having 
gained, like a thing suddenly roused up from 
torpor, its dusky retreat, it again assumed 
its strange attitude of repose, but less com- 
pletely than before ; for, although it crouched 
and pressed the point of its beak to the floor, 
it occasionally raised the head a little, inas- 
much that though the beak pointed down- 
wards, it did not form a prop. Its disturbance 
seemed more to Eirise from the unwelcome 
light than from our presence j it exhibited 
no terror, no extraordinary agitation, for, 
vacillating as its movements were, it did not 
dash wildly about, nor did it utter any sound 
or cry ; in fact, it exhibited the extreme of 
apathy. We did not see it during the night, 
but we were assured that it then roused itself 
up, and bored continually into a large arti- 
ficial earth-mound in quest of worms, of 
which it had an abundant supply. Of its 
intelligence we formed but a low opinion. 
Do not creatures of the lowest cerebral 
development — we speak here of mammals— 
pass away the first, and give place to a higher 
race of representatives? Was the densely 
fur-clad mammoth of Siberia equal to the 
reasoning elephant ” of Ceylon, or of inter- 
tropical Africa P 

On such a subject all speculation is futile 
—only we know that the marsupials, once 
extensively distributed, are now confined to 
Australia, their stronghold, and to America, 
In these we have the lowest of mammalian 


BBOEBATIVE SCIBNCB. 


'43 


cerebral development. Foasil relics show 
how numerous they must have been, and not 
a few eristed even in Europe at a prior con- 
dition of our earth’s surface. They are lin- 
gering, and so are the terrestrial wingless 
birds. The kiwi treads upon the edge of 
the precipice. 

Let us return to our notes. On looking 
closely at the kiwi, certain peculiarities, ir- 
respective of its rudimentary wings, and the 
long, slender, lanceolate feathers, with which 
it is dlothed, attracted our notice. Above 
and below the eye, at the base of the beak, 
and on the forehead, are groups or pencils of 
long whisker-like hairs. Now, if we consider 
for a moment the habits of the kiwi in its 
native regions, where, by night, it winds its 
way amidst the dense fern-beds, bores into 
the ground, and seeks shelter in deep exca- 
vations, we may, perhaps, not err if we 
attribute to these bristles a use similar to 
that of the whiskers of the cat, and other 
nocturnal quadrupeds — may wo not reason- 
ably suppose that they serve as feelers, and 
thus prove aiders to the sense of sight P 

Another peculiarity was the smallness of 
the eye, so contrary to what prevails in birds 
of nocturnal habits, such as the owl, the 
woodcock, the snipe, and thickknee, which 
feed by night. These, however, are birds of 
flight. The kiwi is not; its locomotion is 
restricted, and it probably requires a less 
range of vision amidst the deep fem-brakes 
which enshroud it, although the power of 
nocturnal sight within a limited range may 
be very, or even microscopically, acute. The 
admission of a volume of such light as the 
night affords, and for which the eyes of 
the owl and thickknee are adapted, if ad- 
mitted to impinge upon the retina of the 
kiwi, might dazzle and bewilder the bird. 
This, in fact, would appear to be proved by 
the circumstance that the natives liunt it, 
during the hours of darkness, by tlie glare 
of torchlight, which, while it betrays the 
bird, at the same time confuses and bewilders 


it. Professor Owen obsertes, that in thp 
kiwi the organ of vision is at a very low 
ratio of development, and that the eyeball 
is relatively much smaller than in other 
birds, but the cornea is very convex ; on the 
contrary, the olfactory system is larger than 
in other birds; and he remarks, that the 
nocturnal habits of this bird, combined with 
the necessity for a highly developed organ 
of smell, which chiefly compensates for the 
low condition of the organ of vision, produce 
the most singular modifications which the 
skull presents, so that it may be said that 
those cavities which in other birds are de- 
voted to the lodgement of the eyes, are in 
the Apteryx almost exclusively devoted to 
the nose. 

The iris, as we particularly noticed, is 
dark brown, and the pupU minute, at least 
by daylight. 

In most birds, the nostrils are placed at 
or towards the base of the beak, or rather 
upper mandible ; in the kiwi their situation 
is most singular; they appear as minute, 
narrow fissures, placed one on each side of 
the tip of the upper mandible, which is at 
that part somewhat [swollen and notched ; a 
furrow runs from the base of the mandibles 
to the linear nostrils. The internal olfac- 
tory apparatus and the pituitary sur- 
face, on which the olfactory nerve freely 
ramifies, is complex and extensive; hence 
the acuteness of the sense of smeU, on the 
exercise of which this bird so greatly depends 
for obtaining its food. 

There is another point in the kiwi which 
cannot but strike every one who sees it 
in its erect attitude — we allude to the vast 
muscular development of the thighs, as they 
are popularly called, by which the aiummp- 
tion of this attitude is rendered easy. The 
tarsi are short and stout, the toes are four in 
number, without any intervening webs, the 
three anterior are strong, and armed with 
powerful daws, well adapted for the exca* 
vation of burrows. The hind toe is very 
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•lioH;, and iermiiuites in a sort of spur, of a 
aonioal figure. With this spur, and the 
anterior elaws, the kiwi is said to defend 
itself very Tigorously, striking with rapidity; 
and a degree of force proportioned to the 
rast muscular volume of the thighs. 

It is said that the kiwi is in the habit of 
atamping upon the ground, in order to disturb 
the worms, which it seizes with its beak the 
instant they make their appearance. But 
we doubt this ; the limbs, as the bird stands 
upright, do not seem to be adapted for this 
sort of action, nor did the mound of earth, 
bored all over by the creature’s long bill, 
exhibit any traces of this stamping opera- 
tion. A similar habit has been attributed 
to our lapwing, but no one who has studied 
the economy of this lightly-tripping bird can, 
upon consideration, believe that the stamping 
powers of its feet are so energetic as to alarm 
the worm in its retreat. 

With respect to taste in the kiwi, wo may 
presume, from the connection of this sense 
with that of smell, that it is tolerably acute. 
Although the tongue is short, it is more de- 
veloped, according to Professor Owen, than 
in any of the ostrich group. 

The sense of touch probably resides, to 
a considerable degree, in the tip of the beak, 
but of this we cannot speak positively, nor 
do our observations enable us to state any 
decisive opinion as to the perfection of the 
sense of hearing, although we may infer 
from the habits of the kiwi that this sense 
is as acute as in the ostrich or cassowaiy. 

The natives highly value the skin of the 
kiwi, which is made into dresses and mantles, 
with the feathers on, and which the chiefs 
wear by way of distinction. Dogs are em- 
^yed in its capture. 

Mr. Gould describes two species of kiwi, 
or# M the natives, doubling the word, term it, 
Uwi^kiwi; viz., Apteryx Australis, the spe-^ 
eiec reoeatly in the gardens of the Zoological 
Someij, aiid Apteryx Otoenii ; but a larger 
spedci is finind in tiie middle island of New 


Zealand# and called by the sealers the Fire- 
man. 

The first, and we believe the only notice 
of this bird, appears in a communication to 
Mr. Goiild from Mr. F. Strange, from 
which we take the following extract “ I am 
told that a second species of Apteryx is to 
be found on the middle island, that it stands 
about three feet high ; it is called by the 
sealers the Fireman. Aware from your 
' figures and description, that the sexes differ 
considerably in size, I pointed this cut to 
my informant; but he still persisted that 
there are two species, in confirmation of 
which opinion, he added that he had taken 
the eggs of the two birds, and found those 
of the one species to be much larger than 
those of the other. The larger kind are 
nearly the size of the emu’s ; they are some- 
what long in form, and blunt at the ends ; 
their colour is dirty white. They are de-. 
posited in a burrow, on a nest formed of roots 
and sticks, and a few of the bird’s own 
feathers.** — Troc, Zool. Soc., 1847, p. 51. 

Of thb species we have no detailed in- 
formation ; but its alleged size prevents our 
regarding it as identical with Apteryx Owenii 
(Gould), which is not larger than Apteryx 
Australis, being only eighteen inches in 
length, from the tip of the beak to the end 
of the body. 

Speaking of this bird, a specimen of 
which he received from New Zealand, by 
way of Sydney, unaccompanied by any in- 
formation as to the locality in which it was 
procured, or any particulars of its habits or 
economy, Mr. Gould says : It appears to bo 
fuUy adult, and is about the same size as the 
Apteryx Australis, from which it is rendered 
conspicuously different by the irregular 
transverse barring of the entire plumage, 
which, with its extreme density and hair- 
like appearance, more closely resembles the 
covering of a mammal, than that of a 
bird; it also differs in having a shorter, 
more slender, and more curved bill, and in 
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the fltruoture of its feathers, which are much 
broader throughout, especially at the tip, 
and of a loose, decomposed, hair-like charac- 
ter. The wing ia even more rudimentary 
than in the Apteryx AtifStr<dis**^Froc* ZooL 
8oc>f 1847, p. 93. 

When Mr. Strange wrote, he was un- 
acquainted with the existence of the Apteryx 
Oxenii, and therefore speaks of his Fire- 
man as “ a second species ; ** but when it 


comes to be accurately known, it wiU form 
the third. 

The eggs of the Apteryx, as more recent 
discoveries prove, are of large sixe, compared 
with the body of the bird, and the young 
are hatched with complete clothing, and 
capable of using the beak and legs with due 
effect, reminding us in this respect of the 
mound-making birds of Australia. 

W. C. L. Maetik. 


THE ‘^CONSECEATIO’* COINS OF THE EOMAN EMPEEOES 
AND THEIE FAMILIES. 

IN TWO PAETS.— PAET I. 


Among the fine series of Eoman coins known 
as the '“large brass,” none are more inte- 
resting than those technically termed the 
“ consecratio ” coins. These remarkable 
pieces oL money, struck to commemorate the 
apotheoses of some of the Eoman emperors, 
and other members of the reigning families 
who successively occupied the imperial 
throne, are frequently of very fine execution, 
and generally bear some very striking, and 
more or less symbolic device. The magni- 
ficent funereal rites lavished on the remains 
of the great or powerful, have, from the 
earliest times to the decline of Paganism, 
been of an impressive character, and have, 
more or less, according to the manners and 
genius of the people, embodied some of 
the leading religious convictions of the time. 
In the space, however, of a short detached 
article like the present, it would be impossible 
even to allude to the rites connected with 
the interment of the dead, as practised among 
the Egyptians, Assyrians, Jews, or other 
ancient peoples. But in order to exhibit and 
explain the source of the earliest devices 
used on the consecrational coins of the Eo- 
man^, it will be necessary to allade, in some 


detail, to the funereal honours paid to the 
remains of Alexander the Great, which were 
performed under the auspices of the first 
Ptolemy, Ring of Egypt, the earliest occasion 
known on which coins were struck in com- 
memoration of such an event, and bearing a 
device connected with some of its leading 
features. 

After tne death of the Macedonian con- 
queror, at Babylon, in the yeai; 323 before 
the Christian era, the vast possessions sub- 
dued by the Grecian arms were seized upon 
by his powerful lieutenants, to the prejudice 
of his infant son by the celebrated Eoxana, 
and in defiance of the efforts of his half 
brother, Philip, who had been appointed 
regent. Egypt fell to the lot of Ptolemy 
Lagus, who succeeded, partly by superior 
diplomacy and partly by force, in retain* 
ing permanent possession of that noble pro- 
vince. In order to give a colour to his 
assumed right as the successor of Alex- 
ander, -he conceived the idea of claiming the 
remains of his former sovereign, for the pur- 
pose of depositing them in the city which 
he had founded, and which bore his name. 
The demand was the more plausiblej inas- 
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nraoh as in founding the city, which he named 
Alexandria, the Macedonian prince had evi- 
dently intended it to form the metropolis 
of his vast empire ; for which purpose its 
situation at the junction of Asia and Africa, 
and its power to command the south and 
east of Europe by fleets issuing from the 
great naval nursery of the Nile, rendered it 
admirably fitted. In that city, therefore, as 
a last token of respect to its great founder, 
Ptolemy proposed that his remains should 
be deposited, rather than at -Egas, the ancient 
burial-place of his ancestors in Macedonia. 

The ulterior views of Ptolemy in obtaining 
possession of the remains of Alexander were 
probably not perceived by Archidieus, who 
had been charged with the direction of the 
obsequies, and no opposition was made to 
the ‘demand of the ruler of Egypt. Archi- 
daeus, and those in power in Asia, were pos- 
sibly rejoiced at being rid of the expense 
and responsibility of superintending the obse- 
quies of their great leader, and the imperial 
remains were, therefore, transferred to Alex- 
andria, where the obsequies were performed, 
under the auspices of Ptolemy, with extraor- 
dinary splendour. 

We learn from Callixines, of Rhodes, in a 
passage preserved by Athenseus, that the 
great procession was closed by a magnificent 
car, drawn by elephants, in 
which was placed a golden 
statue of Alexander. This 
car, the elephants, and the 
golden statue of the con- 
queror are accurately repre- 
sented in the coin engraved above, one of 
those which were struck by order of Ptolemy 
to commemorate the event. The figure of 
AJexander is represented holding a fulmen, 
or thunderbolt, either in token of his dei-* 
fioatou after death, or in allusion to the 
dasoent from Jupiter Ammon, to which he 
had laid claim. It was most probably in the 
latter signification, as the deification would 
only have taken place after his death, whereas 


he had been represented in the same manner 
during his life-time, especially in the famous 
picture in the Temple of Diana at Ephe- 
sus, to which M. Longperrier aHudes in 
his instructive essay on the Ptolemaic coin- 
age. The inscription above the car is 
“nrOAEMAIOY BSAIAEM” f“of the King 
Ptolemy*’), meaning money of the King 
Ptolemy, for he had already assumed the 
regal title, and that is the usual form of in- 
scription on the money of all sovereigns of 
that epoch. On the obverse is the portrait 
of Ptolemy, without any inscription. The 
head is very fine, and represents the king in 
the flower of his age, the features, however, 
showing a striking resemblance to those of 
the monetary portraits found on coins issued 
at the close of his long reign, when he is 
represented as at an advanced age. I merely 
mention this fact to show that the portraits 
of princes on ancient coins of that compara- 
tively remote period, were evidently executed 
with great care and accuracy, and that a 
most interesting portrait-gallery of historical 
characters has thus been preserved on coins 
when every other record of their form and 
feature has been swept away. The gold 
coins struck to commemorate the obsequies 
of Alexander appear to have been of unusual 
weight, the one from which the above 
engraving is made is apparently a hemi- 
stater, but weighing 109J grains, while to 
the attic standard, to which the famous gold 
coinage of Philip of Macedon was adjusted, 
only 66 grains were assigned to the half 
stater. It is true that the Greek sovereigns of 
Egypt, in order to acquire popularity, and a 
reputation of great wealth, issued gold money 
of the ancient Macedonian standard, which 
was much heavier than the Athenian, and it 
might be supposed that the present coin was 
of that standard; but it is, in fact, still 
heavier, and was, doubtless, issued of such 
great additional weight in honour of the 
special occasion to which its device refers. 

No other consecrative coin of this kind 
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occurs in tlie Egyptian series. A coin 
struck by Ptolemy Pbiladelphus, the son of 
Lagus, is, however, of a somewhat analogous 
character. Philadelphus succeeded to the 
throne on the abdication of his father, after 
whose death he caused a coin to be struck in 
his honour, and also in that of his mother 
Berenice. On this coin — ^which may perhaps 
be termed a ** oonsecratio” coin — like those 
of the Eomans about to be described, the por- 
traits of Ptolemy the First, and that of his 
last queen, Berenice, the mother of Philadel- 
phus, are represented in profile, one over 
the other, accompanied by the inscription 
0 EOI, gods, in token of their supposed recep- 
tion after death among the deities of the 
Grecian mythology. This is, therefore, a coin 
of somewhat similar character to those long 
afterwards struck by the Eomans, at th^ 
time of the apotheosis of certain emperors ; 
for that the ** apotheosis *’ of Ptolemy was a 
deification of precisely analogous character 
we learn from the pastoral poet Theocritus, 
in his 17th Idyl. 

In the year 14 a.d., just 337 years after 
the death of Alexander the Great, died 
Augustus CoBsar, the first Eoman emperor. 
His successor Tiberius, and a servile senate, 
decreed to him a place among the gods, and 
on a simultaneous issue of the public money 
were stamped appropriate devices to com- 
memorate the deification. Alexander of 
Macedon was still the hero-type emulated 
by more recent rulers, especially by Augustus, 
though he may be said to have been rather 
the Alexander of peace than of war — what 
Alexander might have been, after the con- 
solidation of his conquests, had he not been 
prematurely carried olF by disease, instead 
of reaching a ripe old age like his Eoman 
successor in the empire of the world. How- 
ever this may be, Augustus had evidently 
wished his name to be associated with that 
of Alexander, os a ruler over equally vast 
possessions, and the senate hastened to 
flatter this predilection of their dead emperor 


and his successor, by causing coins to be 
issued in commemoration of his obsequies, 
precisely similar in device to those struck by 
Ptolemy at the funeral of Alexander. The 
Eoman device was, however, made more 
splendid; the increased dimensions of the 
large brass coinage affording more scope to the 
designer than the limited space of the small 
gold pieces issued at Alexandria. Instead of 
two elephants, /(W were yoked to the car 
(as represented below), the car itself being 



also of more splendid structure, with a kind 
of stage on the top. It is, in fact, the pecu- 
liar kind of car called Thersa^ which was 
only used for the j)urpo8e of conveying the 
statues of the gods to the circus, on the 
solemnization of the sacred games. The 
statue of Augustus is in the exact position 
of the sitting figure of Jupiter, which is 
found on the silver tetradrachms coined in 
the reign of Alexander the Great, even to 
the chair or throne, which is accurately 
copied in all its details. Above the ele- 
phants, instead of an inscription, merely con- 
taining the name and title of the reigning 
sovereign, as on the Egyptian coin, the fol- 
lowing legend is placed, nivo augusto 
S.P.Q.E., which at length should read, divo 
AUGUSTO, SENATU8 POPULU8 QUE B0MANU8. 

To the Divine Augustus, The Eoman Senate 
and People. 

It has been said that the elephants were 
adopted in this device as being typical of 
dignity and eternity; of dignity on account 
of their size and stately walk, and of eternity 
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from the great age to wHcK they live, which 
often exceeds 800 years. But it is much 
more probable that in this instance they 
were merely adopted as symbolical of 
conquests in the East, as was usual in 
that age. It is true that in India the 
elephant has been from remote antiquity 
a symbol of royalty, and strength, and eter- 
nity ; but the Homans had probably no such 
theoiy in view, and were possibly altogether 
ignorant of the symbolic and semi-sacred 
character conferred on these animals in 
central India. 

But there is, nevertheless, a symbol of 
eternity represented on this coin, which 
consists of the crown of rays worn by the 
emperor. Representatives of emperors were, 
daring the early periods of the empire, 
never crowned with rays till after dei- 
fication, that kind of coronet being precisely 
analogous to the celestial crown of modem 
heraldry ; but it was afterwards assumed by 
the Homan princes during their lifetime. The 
statue holds in its left hand the hasta pura, 
or unarmed lance, as an emblem of peace. 
The reverse of this coin has in the centre 
two large capital letters, S. C., for Senaius 
Consultu (by decree of the senate), and the 
name and titles of Tiberius. 

The apotheosis of Julias Csesar had been 
previously commemorated in a somewhat 
similar manner by Augustus and the senate, 
by the issue of a special coinage, which, how- 
ever, did not bear any device of the usual 
character of the Homan “ consecratio ” coins 
of the regular types, and I have therefore not 
engraved it. Yet it may not be irrelevant 
to refer to it in this place, as recording the 
appearance of a natural phenomenon which 
occurred at the time, and gave additional force 
to the superodtion concerning the ascent of 
the spirit of Csssar to take its place among 
the gods. During the games established in 
honour of the deified Julius, a comet of un- 
usual brilltan<^ was observed, which remained 
visible, even in the day-time, for seven days. 


This was, of course, believed to be the spirit 
of Cffisar ascending to its place among the con* 
stellations, and it was therefore represented 
on some of the commemorative coins then 
issued. It was the Julium Sidus of Horace, 
the Ccesaris Astrum of Virgil, and was men- 
tioned also by other writers of the time. Sir 
Isaac Newton conjectured that it might have 
been a previous appearance of the great comet 
of 1680, as the time agrees tolerably well with 
one of its periodical visits. But some of out 
modern antiquaries have thought that the 
star represented on the coin does not refer to 
a comet which had just appeared, but merely 
to the planet Venus, in allusion to the pre- 
tended descent of the Julian family. This 
[ supposition is rendered somewhat plausible 
I by the fact that the planet Venus is, in the 
south, often visible during the day, and 
may have been especially observed to be so 
at the time of the death of CsDsar. I am, 
however, inclined to think that the object on 
the coin is intended to represent the comet 
which then appeared, though it does not bear 
a very accurate resemblance to an asteroid 
of that class. The Homan theory of this en- 
rolment of a mortal among the gods was not 
veiy dissimilar to that of canonization of saints 
in the modem Homish ritual ; the Christian 
canonization being possibly but a continua- 
tion of the Pagan apotheosis, like many other 
forms stiU retained in the unreformed Church. 
The term, as used among the Homans, did 
not mean simply the elevation of an emperor 
to divine honour by his successor, and his 
-formal enrolment among the gods, but was an 
indirect expression of the national belief of 
the immortality of the soul, which gives to 
the monuments connected with the cere- 
monial of consecration a far deeper interest. 
It was, in fact, the popular creed of the 
Homan people that the souls, or manes, of 
their ancestors became deities, and in this 
feeling it was that the manes of parents were 
worshipped by their children. 

H. Noel Hompheeys. 
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THE GBEEN TEEE-EEOG. 


years ago I made a note of the green 
tree«frdg, as one of the desiderata of my 
little collection ; and, though I inquired 
often, I never succeeded in obtaining it till 
this time last year, when a kind letter from a 
lady informed me of the offer of three fine 
specimens. I lost no time in accepting the 
gift, and in a few days they were safely do- 
miciled with me at Newington. I have de- 
rived so much amusement from my “ sticky- 
toed ” friends, that I believe a brief account 
of them will be interesting to students of 
natural history generally, and especially to 
that section of them who delight in aquaria, 
and kindred homely pursuits. 

There are several species of frogs which 
may be collectively described as “green,” 
but the green tree-frog is most distinct in 
appearance and habit from all the marsh- 
inhabiting ranae, for it is amphibious in only 
a qualified degree, and, as its name implies, 
it lives very much among the branches of 
trees. It is known among naturalists as 
Hyla arborea, sometimes as Kyla viriiis, on 
account of its bright green colour. It is a 
native of France and Germany, hence readily 
adapts itself to the climate of this country, 
and will, perhaps, some day be acclimated as 
an addition to our fauna. The only difficulty 
apparent at present, in regard to its perma- 
nent location in Britain, is the variableness 
of our climate ; for this frog becomes tho- 
roughly torpid in winter, and for that reason 
continued cold weather is congenial to its 
constitution. The occasional outbursts of 
sunshine with westerly winds in winter dis- 
turb its hybernation, and make it active 
at a season when it ought to be at rest, and 
hence it is just probable that it may never be- 
come a permanent resident in these islands. 

Leaving that point to be determined by 
experience, let me ealj your attention to the 


pretty creature here figured. His colour is 
vivid emerald green over the whole of the 
upper surface of the body, with the exception 
of two black marks, which extend from the 
eyes to. the inner side of the shoulders. 
Beneath, his colour is a greenish -v^ite, and 
the skin is semi-transparent, and of a most 
delicate texture. The eyes are prominent, 
and of a lustrous black, as beautiful, indeed, 
as the eyes of a toad, which, to my think- 



ing, are among the most beautiful of all tho 
eyes in creation, except, of course, the eyes 
through which a human soul peeps. Hyla 
arhorea has a particularly neat contour, full- 
grown specimens are not more than half the 
size of the common frog, but the structure is 
more compact and graceful; and when in 
activity, the long legs and button toes indi- 
cate at once its chief characteristic, that of 
climbing and leaping. The activity of the 
creature adds to the interest we derive from 
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I beauty wben kept as a pet. Its habit is 
' sit perfectly still on the summit of the 
Kskwork in the glass, or on a flat leaf of a 
Lantwhen set at liberty in a greenhouse; 
ut the moment a fly passes, it wakens up, 
eoomes restless, and screws its legs together 
or energetic action. Firing its beautiful 
yes on a buzzing bluebottle, froggy waits 
lis opportunity, and presently at one spring 
ie pounces on the victim, and swallows him 
vhole. The bluebottle goes buzzing to its 
sepulchre. It is in this lively method of 
taking its prey that we are enabled to note 
particularly the manner in which this frog 
is equipped for the curious life it leads. 
The toes are all furnished with suckers# 
which enable it to hold firm to whatever 
object it may alight upon, so that though it 
may miss the mark of its appetite, as some- 
times happens, it never falls or loses its 
balance, but is instantly at rest on some kind 
of support, and as immobile as if nothing had 
happened. 

Hyla arhorea has all the ordinary charac- 
teristics of a reptile, though possessed of 
considerable individuality. The hybernation 
is quite of the reptile type, and the changing 
of sldn takes place in precisely the same 
manner as in the common toad. The creature | 
first changes colour, and becomes mopish, i 
The vivid shining green gives place to a i 
dark hue, which, as the time of exuvation 
approaches, deepens to a bottle-green. In a 
day or two he is again as bright and lively as 
ever, sporting a new jacket ; his eyes have a 
fresh sparkle, and his, appetite is so keen, 
that the fiies can no longer crawl over his 
now with impunity— th^ are pounced upon 
and bolted, the moment they come within 
reach of his spring. One thing strikes me 
as worthy of special notice, and that is, that 
ihe flies have not the least sense of danger, 
and make towards him as they do towards 
glistening objects generally. The instinctive 
fear of enemies is a common fact in the natu- 
ral world, but between Hylas and his proper 


dinner there is no evidence of its existence, 
the dinner may, when he is in an idle mood, 
playfully tickle the nose that is presently to 
recognize its savour. 

Though it delights in water, and needs 
I to have it always within reach, it is in summer- 
time but partially amphibious. It will now and 
then swim round, and then ascend the glass, 
where it will remain motionless for hours, hold- 
ing tight by means of its toe-suckers and the 
delicate membrane of the stomach, which in- 
deed it depends on chiefly when attached to 
a smooth surface. Being quite familiar with 
its history long before I obtained specimens, 
I prepared a cage of wire gauze to stand on 
a glass dish for them, when the three were 
presented to me. Unfortunately, I trusted 
the manufacture of the cage to a man who 
had neither brains nor fingers, and the result 
was, that having given them a branch to 
climb upon, a supply of water, and a piece of 
rockwork rising out of it, two made their 
escape the same night through a gap in the 
wirework, and were never heard of more. 
The cage was then cast aside, and the lonely 
representative of his race transferred to a 
bell-glass, neatly prepared for him with 
pebbles and rockwork. A small flower-pot 
was made the basis of the rockery, and 
on it was fixed, with plaster of Paris, some 
small pieces of broken burrs, so as to form a 
pyramid. A ten-inch bell-glass gives him 
plenty of room, and escape is prevented by 
covering the top with the wire gauze lid 
of the disused cage. Once or twice a 
week Mr. Hylas hM liberty to leap about 
and climb the windows, where he catches 
flies for himself. Meanwhile, the rockwork 
is lifted out, the pebbles washed, and the 
glass cleaned, and the whole made bright for 
his reception again. He has become very 
tame, and wiU sit on my finger, and leap firom 
it when the buzzing of a blow-fly makes him 
for the moment a sort of aerial tiger ; then 
his quickness of sight, and i^asmodio rapidity 
of action are indeed amusing, OrdinarUyj^ 
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flies are caught and put in for him, but he | 
^11 never touch a dead one, and, like a toad, ! 
will only take them when he sees them move, 
and then it is accomplished instantaneously. 
When not hungry, he allows any poor winged 
captive that may be wandering about, wait- 
ing to be eaten,” to walk over him and tickle 
his nose to any extent — ^he takes no notice, 
and, without moving a limb, goes on with his 
palpitation, which is the only sign given that 
he is still alive. This curious throbbing 
action of the gullet denotes the activity of 
the respiration in these frogs. But they 
breathe through the skin over the whole sur- 
face of the body as well, and hence, if kept 
immersed in water, with no means of escape, 
soon perish by asphyxia. 

Last autumn I followed the advice given 
by Mr. Thompson in his ‘^Note Book of a 
Naturalist,” and saved for my pet some dead 
hies for winter food. Mr. Thompson says 
he kept one in a vase for six years, and in 
ithe winter fed it with dead flies, moistened 
with warm water, ” which it took freely from 
the fingers.” But ray specimen would not 
take them during the winter, though I re- 
peatedly presented them, and sometimes 
gave them 'a tremulous motion with my 
fingers, in [hopes he would imagine the 
fly to be alive. But the attempt was as un- 
necessary as it was futile. From November 
till March he ate nothing at all, and after 
the first fiy had been caught and given him 
he became as active as ever. Like most 
other reptiles, the more, complete their hy- 
bernation, the more certain are we of pre- 
serving them in health. When my bees 
began killing the drones last year, I gave my 
pet a handful of the helpless creatures, and 
he devoured them wholesale as long as they 
had any amount of activity. The drowned 
drones had, of course, to be eleared out 
quickly, or the vase would have looked most 
unsightly. 

To the loss of the two specimens I attri- 
bute the fact that I have never yet heard the 


music of this frog, which is said to be most 
discordant, and by no means deficient in 
volume. Mine has been a perfect mute ; but 
I apprehend that when several are kept in 
company, the social feeling finds utterance, 
but they have too much sense to croak when 
there are no companions to join in chorus. 
Should I ever be so fortunate as to meet 
with a benefactor equally liberal with the 
one to whom I am already indebted,’ I shall 
expect to make acquaintance with many in- 
teresting points in the history of this pretty 
Bana, which, like the music, need companion- 
ship for their development. I know of several 
collections of them, but the parties are not 
so well stocked that I would venture to ask 
for gifts. 

Shiblet Hibbebd. 


DEATH AMONG THE GOLD-FISH. 

Wheeeveb you meet with folks who keep 
gold-fishes in the old-fashioned glass globes, 
you will be sure to hear the melancholy com- 
plaint that they will die in spite of every 
care taken to preserve them. The water is 
changed most regularly, the glass kept beau- 
tifully clean, the vessel shaded from the sun- 
shine ; yet, alas ! alas ! death is always busy 
amongst them. Is it internal disease P Is it 
external fungi P No; the cause is 
Every other pet is expected to eat, but these 
gold-cai^) are expected to subsist mi — ^nothing I 
“ But don’t they eat the animalculm P ” Non- 
sense I Give them a few small earth-worms, 
or anglers’ gentles, twice a week, and to pre- 
vent the necessity of frequently changing the 
water, throw in a handful of Anacharis 
(water-weed) ; and, instead of floating in suc- 
cession “<m their watery bier,” they will get 
plump and healthy, and grow as rapidly as 
in their native waters. Some of our goldr 
fishes have been in our possession seven 
years, and have increased in size three times 
what they were originally. 
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WAYSIDE WEEDS AND THEIE TEACHINGS. 

X19 SIX HANDFULS. 

HANDFUL I.* CONCLUDBD. 


Thxbb fSmains yet, for examination, one 
other part of the flower. Exterior to all the 
organs we have hitherto described, you can- 
not fail to have noticed a covering, or set 
of coverings, to which, as they hold the 
blossom generally, botanists have given the 
name of calyx, or flower-cup (Figs. 2, 3, 9, 
16, 19, 20, 21.) This calyx, moreover, has its 
many differences, even in the limited number 
of plants we have as yet examined. It is 
divided, in most of our examples, like the 
corolla, into separate pieces; and as the 
divisions of the corolla are named petals. 



Fio. 19. — a, cal}Tc or 
flower-cup of stitch- 
wort ; bf stamens. 



Fig. 20. — Expanding flower 
of common poppy, throw- 
ing off calyx, a. 


so are those of the calyx called sepals. 
Generally speaking, the calyx, or flower-cup, 
is green, but we see it in the wallflower (Fig. 
7) more or less deeply coloured; and in the 
buttercup (Fig. 2) yellowish in hue. Fre- 
quently the number 6f the sepals, or calyx 
divisionB, corresponds to those of the corolla, 
but not invariably, as we see in the poppy 
(Fig. 20), in which there are but two divisions, 
and ibege joined at the top, more or less 
completely. Moreover, this poppy calyx 
does not, as in the wallflower, the chick- 


weed, the violet, or the geranium, continue 
attached to the flower, but is cast off* while 
in the process of floral expansion. 

Calyx, corolla, stamens, pistils — these, bear 
in mind, are the parts of a perfect flotoer, 
which always preserve the same relative 
positions within one another. With tlio 
exception of the lychnis, already noticed, 
you will find it so in every plant in our 
Handful. To make sure, look at the bright 
white, well-named starwort, or stitchwort, 
which we have not yet noticed ; all the parts 
are just as you have seen them in the rest. 
Differing in many respects, in this all our 
plants agree — the petals are perfectly dis^ 
connected from one another^ and from the 
stamens i and with the stamens are fixed to 
the little receptacle on which is placed the 
pistil, How these characters^ as we call 
them, though apparently unimportant to a 
superficial observer, are far from being so to 
a botanist; they mark, in fact, one division of 
botanical arrangement — a division, more- 
over, which comprises within its limits 
many other plants and families of plants 
beyond the few common weeds we have 
selected as examples. The buttercup or 
crowfoot family, or, as it is called botani- 
cally, the Banunculus genus, is made up of 
numerous individual members, all differing 
from one another, but yet bearing the 
general family face. Some so like that you 
will not distinguish them till the difference 
has been pointed out ; others, though similar, 
still so different, that you cannot mistake 
them for each other. 

You have, in all probability, gathered 
into your handful at random, a lot of what 
you call buttercups ; they have all flowers 
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about the same size, with bright yellow 
shining petals, and look as like as possible ; 
but take this one, which you gathered in the 
meadow — if you have got it up by the roots 
(as you ought to do every plant, the size of 
which in the least admits it) — ^you find 
that it has a bulbous swelling root, that 
its stem is upright and hairy, and its 
calyx sepals are turned back (Fig. 2) from 
the fully-expanded fiower. This, which 
is the ranunculus bulbosa, or bulbous- 
rooted crowfoot, put beside the other which 
is in your Handful, and which, when you 
gathered it, you thought was precisely 
similar. Compare the flower-cup (Fig. 3) 
with the last. It spreads — in old blos- 
soms it falls off— but does not turn down, 
oven in the fully-expanded flower, its root 
is not bulbous, and attached to it are 
side-stems, scions, which rest on or run 
along the ground. This is the ranunculus 
ropens, or creeping crowfoot; and no less 
different is this third species, the ranunculus 
acris, or upright meadow crowfoot, which 
very likely grew beside the other two, and 
which, just as likely, you took into your 
Handful in perfect innocence of any differ- 
ence. It, too, has a spreading, and not a 
turned-back calyx, but it has no scions. 
Make another comparison of these three 
near relations ; their faces are all very similar, 
are they not? Look at the little stems, 
peduncles, which support the blossoms. In 
the first two species you examined, the 
bulbous and creeping crowfoots, these stems 
have little channels or furrows cut on their 
surface; in the last, the upright crowfoot, 
they are mostly rounded. Pray look over 
these little distinctions again, get them into 
your memory, and tell us, could you mistake 
these plants for one another again P Quite 
impossible, for small as the marks of differ- 
ence may be, they are constant. Lastly, 
get into your mind an idea of the general 
appearance of these plants— the general ?iahit 
as botanists call it — and you will have 


53 

achieved a practical lesson in plant lore 
which will not readily be forgot. The above 
are three of the crowfoot family, with a 
strong resemblance ; but there are many of 
the same family, or, let us designate it 
properly, genus, very different; some have 
comparatively small flowers, and some are 
white, as we find in the common water 
ranunculus, which is so common in every 
streamlet and ditch that it well deserves to 
be called a wayside weed. Look now at the 
leaves, not the petals, but the plant-leaves, of 



Fio. 21. — Leaf of Common Buttercup. 

the buttercup race, with which we have just 
scraped acquaintance ; they are aU divided 
more or less deeply (Fig. 21), but we find 
others with leaves perfectly undivided : these 
are the spearwort ranunculuses, and one of 
them you may gather at the side of almost 
any pond. The buttercup-like flower of the 
spearwort you cannot mistake. One word 
more about our friends before we part. Tha 
members of the buttercup genus are most elo* 
quent expositors of many botanical facts, and 

F 
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you ai^ now in possession of the key to some 
of Uieir peculiarities. If you use your eyes 
' you cannot miwi finfliTig species different from 
those most common ones upon which we have 
feunded our first lesson. Gather all you can ; 
never mind, at first, if you do not know their 
names, but put them together, and compare 
in every part — ^leaves on the stem, and leaves 
springing from the root-crown, hairs or no 
hairs on any part, pistils plain or otherwise. 
These exercises will teach you how to look 
at plants, and make the very commonest 
weeds convey as much instruction as you 
could get from the rarest exotic. Wo have 
dwelt somewhat upon this ranunculus family, 
not only because of the well-marked cha- 
racters of its members, but because so many 
of them are familiar to us all from childhood, 
and meet us in every country walk. We 
must now say adieu, and look to the rest of 
our Handful. 

Take another look at the poppies. You 
could not mistake a poppy, putting colour out 
of the question, for a buttercup. The petals 
composing the corolla are separate ; it is true 
the stamens are numerous, and both are 
attached to the flower in the same manner as 
in the ranunculus, but here the resemblance 
ends. The calyx, as we have seen (Fig. 20), 
is entirely distinct, both in its divisions and 
in its development, and the round central 
pistil in one piece of the poppy (Fig. 6) is 
abundantly diverse from the many pistils of 
the ranunculus (Fig. 4). There are many 
other differences, which at present we are not 
prepared for. 

We go to the wallflower (Fig. 7), the water- 
cress, or the charlock (Fig. 16), all plants of 
the same'great botanical section as the ranun- 
etdofl and the poppy ; that is to say, they have 
many-petalled flow ^rs, and petals and sta- 
mens (Fig.l4i) are similarly attached ; but how 
diffei^t are they otherwise. The petals are 
clawed B)> the stamens are definite in 
number, not many, and the central pistil is 
altogether disehnilar, as we shall see more 


dearly when we come to examine our basket 
of fhiits. Now, the wallflower, the water* 
cress, the wild mustard, and many similar 
plants, belong to a most important family, 
called the Cruoiferas, or oross-like plants, the 
petals being arranged in the shape of a cross, 
as a very little examination will show. Turn- 
ing for a moment from wild to cultivated 
plants, you will find the characters of the oru- 
oifers well marked in any turnip, cabbage, or 
radish, which may chance to run to seed in 
your garden. In an economical point of view, 
there are few plant families more valuable to 
man than these crucifers. 

Buttercup, poppy, wallflower, each types 
of their own particular family, have regular 
flowers; you can di- 
vide them in any direc- 
tion through the centre 
into two equal halves. 
Not so our sweet little 
violet (Fig, 22), which 
holds its place beside 
them. It, too, is many- 
pctaled, and has sta- 
mens and petals at- 
tached like the others, 
but its flower is irregu- 
lar ; to divide its fi^'e 
petals equally, you 
must cut the centre in 



Fio. 22. — UloBsom of 
Violet, a, corolla ; 
calyx; e, peduncle or 
flower-stalk ; rf, bracts ; 
e, spur of corolla. 


one direction only. The stamens and pistil, a 
single glance will show, have their distinctive 
marks. 

The lychnis, stitchwort, and duckweed 
bring us back to the regular flowers. The 
stamens (Figs. 16, 19) are more than in the 
wallflower, fewer than in poppies or butter- 
cups. The petals are clawed (Fig. 10), the 
shape different, and, specially, the pistil 
(Figs. 17, 18) differs from the plants we have 
already examined. 

Lastly, take the common wayside gera- 
nium (Figs. 11, 12), which we gathered into 
our Handful. Still we find the distinct petals 
attached with the stamens as before, onlv. at 
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the base of the latter wo come upon some- 
thing new, the organs are united just in the 
reverse to those of the violet. The pistil, 
with its £ve lobes at the base, and its long 
beak, is very different from any we have yet 
met with, and with it we have arrived at the 
end of our first gathering. Just let us 
review what we have learned from it. We 
began, supposing that we know nothing what- 
ever of plants, and that all the stock of know- 
ledge we had to start with was the recog- 
nition of the very commonest weeds of the 
ivayside. Those which we selected for our 
first lesson were taken because of the one 
common character so often alluded to, the 
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attachment of the distinct petals and the 
stamens to the organ named the receptacle, 
which supports the pistil. We have seen that 
but for this common character they differ 
widely, and we have learned, at the same 
time, what ore the parts of which complete 
and perfect flower is composed, namely, the 
calyx and its sepals, the corolla and its petals, 
the stamens and the pistils, and these organs 
we now know, and look for in a special order. 
Enough here for one lesson, albeit we have 
a much better capital of information to start 
with when we go forth in search of a Second 
Handful. 

Spbnceb Thomson. 


HUMBOLDT. 

IN TWO PABTS.— PAET II. 


HUM4BOLDT AT BEELIN. 

The Life of Humboldt, like a term at col- 
lege, naturally “ divides” at a certain period. 
We have seen him collect his material, and 
digest the substance of his great work. His 
fame has culminated. His presence is every- 
where sought for. Men who could not appre- 
ciate his scientific foresight or his brilliant 
suggestions, could yet believe in results. 

Mien ne riussit jamais comme le succes,** 
says the’ French proverb. “ There’s nothing 
in the world half so successful as success,” 
cry the Americans, endeavouring to trans- 
late the untranslatable. He, who had been 
laughed at for a visionary when he sold his 
estates to procure means to explore the Hew 
World, was now declared to be the wisest of 
mankind I Ho who had been a mere savant, 
an ideologue, was now consulted on state- 
craft no less than upon geology-— was thought 
to know something of the government of the 
world, since he had learnt much of its formar 
tion, and was brought from his study to be 


the privy councillor of his sovereign. Let 
young and ardent spirits take comfort as 
they think of this. Persevere ; have one idea, 
be true to it, follow one, act by another; 
have will, determination, and purpose, and, 
with God’s blessing, the world will talk of 
you yet. 

In 1827, Humboldt was called to, and 
finally settled at, Berlin, with the title of 
privy councillor and many more substantial 
honours, which he continued to enjoy till the 
time of his death, that is, during the reigns 
of the late king of Prussia, Frederick William 
III., and his successor, Frederick William IV. 
A friend to almost every successive adminis- 
tration, he was enabled often to tender the 
ministry good advice, which was more gra- 
ciously received from him than from any one. 
Science is of no party; its politics are univer- 
sal, since it only can desire the good of man- 
kind. For two years Humboldt tarried in 
peace in his native town, when he was called 
by a great potentate once more into the fields 
of science. 
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THIS J0T7&KXT TO ASIA. 

Hard work in the fields of knowledge 
never kills any one. Only the weakly and 
the desultory fall victims to mental exertion. 
With Humboldt it was far otherwise. At 
sixty he was as vigorous as ever, and in the 
year 1829, when he had reached that age, he 
undertook a most hazardous expedition in 
Central Asia, in company with two of his 
friends, Ehrenberg and Gustave Rose. 

This expedition, suggested by and carried 
out under the auspices of the Emperor Nicho- 
las, was directed eastward by Moscow, Kasan, 
Catherineburg, the Oural Mountains, To- 
bolsk, and Altai. Thereat the travellers 
branched out towards the military posts on 
the borders of China. Returning to Altai 
westward, Humboldt and his companions 
passed the steppes of Ischim, Orenburg, 
Astrakan, and the Caspian Sea. Thence they 
returned to Moscow, after having travelled 
over, in the space of nine months, more than 
2300 geographical miles. The result of this 
was not so brilliant as that of his early la- 
bours, but it was very useful. Ho made Cen- 
tral Asia better known to us. By and through 
him, the curious extravagances of Marco Polo 
and the earlier adventurers were corrected, 
our maps made more perfect, and our know- 
ledge of the mineralogy and climatology of 
Asia extended. The relation of it was pub- 
lished in Paris in 1843, and in German at 
Berlin in 1844, under the title of ** Central 
Asia,” etc. In 1849 he published a further 
addition to his Researches, under the heading 
of Steppes and DesertSf wherein he com- 
pletely overthrows the theory which had 
grown up upon Marco Polo's foundation, of a 
vast central plateau in Asia, to the north of 
China. This may be seen at a glance by 
consulting his admirable “ Map of the Chjun 
of Mountains and Volcanoes in Central Asia,” 
drawn out in 1839, and published in 1843. 

Of the purely scientific results of this 
travel much may be said. Humboldt deter- 


mined many of the most important facts in 
connection with terrestrial magnetism, find- 
ing that in those vast regions the sun' had 
more perceptible magnetic power than fur- 
ther north upon its satellite. To his energy 
and discoveries are due governmental mag- 
netic establishments in Russia, America, 
France, Prussia, and England, wherein ob- 
servations are taken and registers kept, and 
through which much, if not all, of our know-' 
ledge is gained. Professor Dove, of Berlin, 
has reduced many of those registers, and 
through them has discovered the laws regu- 
lating the distribution of heat over the 
world’s surface. 

THE NEW EEVOLUTION. 

In the midst of these labours, time had 
gradually whitened the head of the lover of 
science. Time had wrought wonders also 
everywhere. People were growing wiser, 
less estranged, more kindly to each other. 
Humboldt had lived, when a young man, in 
the midst of the excitement of one French 
revolution. He saw in it the result of care- 
lessness, cruelty, and luxury on the part of 
the nobles; and of ignorance, neglect, and 
starvation in the body of the people. He 
welcomed it as the forerunner of a better 
age, but found it spend its angry course in 
blood, sound, and fury. Ho had watched 
each actor tread his part upon the stage and 
then disappear, and the great actor of all fall, 
at Waterloo, from that bad eminence to which 
by cunning and blood he had raised himself. 
This was during his American expedition and 
his earlier life. Not to be behindhand. Franco 
in 1830, when he was sixty-one years of age, 
and had just completed his Asian journeys, 
prepared another revolution, which quietly 
settled down in the election of Louis Philippe, 
the citizen king. 

It was a delicate fiattery towards the 
savant's political learning, that to this mon- 
arch Humboldt was accredited by Frederick 
William III. to acknowledge liis government, 
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and to congratulate hini on account of his 
accession to the throne. 

Since that period he each year, until the 
time of his death, renewed his yisits to Paris, 
greatly to the satisfaction of his very many 
admirers and friends there, and about this 
period (1835-38) he published his “ Critical 
Examination of the Geography of the New 
World/* 

HUMBOLDT IN ENGLAND. 

Allied as we are with Prussia, with 
almost the certainty of an heir of English 
descent one day filling the throne, it is some 
satisfaction to record that, in addition to 
diplomatists and warriors, she sent us in the 
train of her ambassadors at least one genius. 
In 1841 he came, in company with Frederick 
William IV., to London, and was present at 
the christening of the Prince of Wales, the 
Prussian monarch being the royal sponsor. 
He was received with enthusiasm, and feted 
all over the country. With the exception of 
a flying visit to Copenhagen in 1845, this 
was, we believe, the last journey undertaken 
by the great traveller. 

THE LAST GKEAT WORK, THE ** COSMOS,” 

The evening of life had come — slowly, 
indeed, but surely — upon him. Calmly phi- 
losophical and happy, with a mind full of 
shadowy pictures of the beauties of the natu- 
ral world, with a still greater love for God’s 
earth, a still fonder appreciation of its won- 
ders, when he might momently be called to 
quit it for ever, the wise and good old man 
determined to undertake a colossal enter- 
prise ; one fit, we might suppose, rather for 
the fire and energy of youth, than for the 
flagging hand and pausing brain of old age. 
But Humboldt was one of those perpetual 
workers who must work or not exist, to 
whom alone the grave brings rest when it 
reduces the quick hand to stillness and the 
busy brain to dust. He thought with Dryden, 


« A setting sun 

Should leaye a track of glory in the skies.” 

And the track of glory which he left is his 
monumental work, the Cosmos.** 

In his “Pictures of Nature** (Anischien 
de Natur), he had from time to time culled 
choice experiences from his voyages •, in the 
“ Cosmos '* he determined to' pass in review 
the whole sum and substance of what we 
human creatures know of heaven and earth 
— that is, of physical, not of spiritual, know- 
ledge. He has attempted the seemingly 
contradictory task of being scientific and 
picturesque — hard, dry, and full of details, 
and yet light, amusing, and instructive. He 
has wedded the exactness of a carpenter’s 
rule to the glowing description of the pen of 
a poet, and in this he has generally suc- 
ceeded. By his “ Cosmos*** he is more imi- 
versally known than by any other book. Ho 
himself has told us that he regards it “ as a 
work offered to the German public, in the 
evening of an active life, the plan of which 
had been present in his mind, in faint out- 
line, for more than half a century.** 

It is impossible for us here to give a 
description of the work. The time it took in 
publication will show its vastness. The first 
volume of the German edition appeared in 
April, 1845, and the fourth, thirteen years 
afterwards, in 1858. A translation by seve- 
ral scientific gentlemen, amongst whom 
General Sabine may be mentioned, of the 
first two parts, has appeared in London. 
The whole work has not, we believe, been 
translated, or at least published. The 
“ Cosmos ’* is the one work of the great 
man which wdll carry him down to poste- 
rity ; it is the Iliad of this modem Homer, 
the old man eloquent as the poet, but hap- 
pily not blind ; the iEneid of the new Virgil. 
“ Who else,” cries one of his critics, “ could 
have achieved, who but he could have at- 
tempted, the Atlantean service P Spread his 
* Cosmos * before a young and ardent mind, 
which has just accomplished its liberal nur- 
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tore, and say, *Bead and comprehend;* the 
oomprcthension exacted will, when acquitted, 
hare added an education.** 

Thus he grew, flourished, and culminated, 
foil of honours, bearing them meekly as he 
ahould do ; the friend of kings, nor less so of 
the humblest scholar. 

HUMBOLDT AT HOME. 

Three years ngo, one* who knew him well 
described him thus : — He is the obsen'ed 
of all observers, ns well knoTNTi in Berlin 
08 the ** Unter den Linden.** In spite of liis 
eighty-BOven years, he works unweariedly in 
those hours which are not occupied by the 
court. He is active and punctual in his im- 
mense correspondence, and answers every 
letter of the humblest scholar with the most 
amicable affability. The inhabitants of Ber- 
lin and Potsdam all know the great man per- 
sonally, and show him as much honour as 
they do the king. With a slow but firm step 
and a thoughtful head, w^hoso features arc 
benevolent, bent rather forward, he has a 
dignified expression of noble calmness, and 
bends down to, or responds to the salutations 
of the passers-by, with kindness and without 
pride. He wears a very simple dress ; and 
frequently holding a pamphlet in his hand, he 
wanders through the streets of Berlin or 
Potsdam unattended, and unostentatiously, 
a noble semblance of a head of wheat bend- 
ing beneath the load of its precious and 
golden ears. Wherever he appears he .is re- 
ceived by tokens of xmiversal respect; the 
passengers step aside so as not to disturb his 
thoughts, even the very lowest looks respect- 
fully after him, and says to his neighbour. 
There goes Humboldt.** 

LAST WOBDS v>P 0BEAT MBK — HUM- 
BOLDT’S LAST WOBDS. 

Thue came at last when the philosopher 
was to retom to earth, to cease from the con- 

* ProfoMor Klencke. 


templation of Gk)d*s world here, and to open 
his eyes upon the heaven of that Almighty 
Workman, whose wondrous doings he de- 
scribed so enthusiastioallyand hadso ardently 
loved. Yes, Huihboldtwastosay hislast words 
—words which all men, great and little, have 
to say. The whole of life is to be summed up 
in one moment ; and out of the fullness of 
the heart thenthe mouth speaketh. Strange 
have been those disjointed sentences of dying 
schoolmen, warriors, philosophers, or kings. 
Strange, too, and yet not to be utterly unac- 
counted for, the fondness which wo have for 
death-bed scenes and last words. Last words, 
and more last words 1 JEh hien ! What do 
they teach P We try to snatch from them 
some meaning, we question these moribund 
sentences as if they could teach us something 
more than we know of the world which is to 
come. We fancy that as Moses from tho 
mountain took that Pisgah-view of the pro- 
mised land, so from the summit of the death- 
bed others shall sec something of a brighter 
land still. But though— 

“ Examples preach to the eye ; care then, mine says, 
Not how you enc?, hut how you spend your days.” ^ 

This life-ending is full of intense interest. It 
will be worth while recording some of these 
mortuary sayings, for from them one may 
judge men well. Harry Marten, the great 
republican, as his last words, wrote tho 
couplet above. Washington told his doctor, 
I am dying, I have been dying a long time ; 
but I am not afraid to die.** Dr. Johnson*8 
dying adjuration was, “Live well.** Scott 
repeated the advice to his son-in-law, “I 
have but a minute to speak to you, my dear ; 
bo a good man, be virtuous, be religious, 
nothing else can give yon comfort when you 
come to lie here." Nelson said to Hardy, 
“ Thank God, I have done my duty I I have 
done my duty!** Sir Harry Vane blessed 
the Lori that he (Sir Harry) never deserted 
the righteous cause for which he that day 
suffered. Hampden, shot through the spine, 
and in great pain, yet prayed to God, Oh, 
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•pare my bleeding country. Have these 
realms in thy special keeping. Confound and 
level in the dust all those who would rob 
the people of their just rights and lawM 
prerogatives/* Oranmer held his hand into 
the hre, the hand which had signed his re- 
cantation. •‘This hand/* said he, “hath 
offended, this unworthy right hand.** When 
Baleigh died, he spoke as nobly as he had 
lived. Bunning his finger along the edge of 
the axe, he said, “This is a sharp medicine, but 
it will cure all diseases and he told his exe- 
cutioner when he altered the position of his 
head, “ So the heart be right, man, no matter 
which way the head lies.’* Napoleon, acting 
in his death over again the scenes of his life, 
mutters as his last words, “ T^te d’arm(Sc/** 
Wolsey, whose tortuous church policy had 
raised him to be the chief man, under the 
king, throughout broad England, mourned 
that he hod not served God as well as he 
had served his king, for then, indeed, “ he 
would not have been deserted.” Goethe, who 
had endeavoured to know all that was know- 
able, cried out, as death’s shadow hovered over 
him, for “ Light, more light.” And Newton, 
the great discoverer of the laws which re- 
gulate our sphere, the first who could clearly 
read the system of the Maker, said, meekly, 
“ I do not know what I may appear to the 
world, but to myself I seem to have been 
only like a boy playing on the sea-shore, and 
diverting myself in finding now and then a 
smoother pebble than ordinary, whilst the 
great ocean of truth lay all undiscovered 
before me/* 

Characteristic ah these. Curious also is 
it, as regards Humboldt, that Jean Jacques 
Bousseau should have anticipated him in bis 
death words. Jean Jacques, who loved na- 
ture as intensely as any one, although his 
brain had been turned by “vain philosophy,” 
lay dying on a fine evening; there was a 
sunset glow in the sky, which, as Sidney 

* Some bistorians write, “ Tete * ** Arm6e.” The 

differenoe is essential. 
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Smith would say, “ glorified the room,** and 
Jean Jacques breathed his last aspirations 
thus — “ How pure and beautiful is the sky. 
There is not a cloud. I trust the Almighty 
will receive me there.** 

It is on the 6th of May, in this present 
year of grace, and at three in the afternoon, 
that Humboldt lies dying ; the sun shines 
brilliantly into the room, and the departing 
philosopher thus addressed his niece : — “ Wie 
herrlich diese strahlen ; sie scheinen die Erde 
zum Himmel zu rufen !'* “ How glorious are 
these rays, they seem to call the Earth to 
Heaven 1”* 

When he was committed to the grave 
Berlin presented a scene that will be ever 
memorable to those who witnessed it. Early 
in the morning the people assembled in 
countless crowds in the Unter den Linden, 
and in Friedrich-strasse, through which the 
procession was to pass. Oranienburger- 
strasse, at No. 67, in which street Humboldt 
died, was closed to the populace, and nearly 
all the houses in it were draped with black 
flags and other insignia of mourning. Those 
who were about to take part in the cortege 
assembled by degrees before the house, and 
soon the greater part of the literati and 
known men of Berlin assembled, when those 
who had not seen the great philosopher since 
his death hastened to take a last look at his 
remains. The coffin consisted of a single 
shell of oak, and was placed in Humboldt’s 
study. Leaves of palm-trees and blooming 
exotics surrounded his portrait by Hilde- 
brandt, the emblems reminding the spec* 
tator of the long and dangerous travels in 
tropical lands which Humboldt had accom* 
plished. 

All his Mends having taken a last linger- 
ing look at the body, it was conveyed to the 
catafalque in front of the house, and as soon 
as the coffin appeared in sight all of the im- 
mense crowd who were able to obtain a sight 
of it instantly uncovered in token of the 
* That ia, to link the Mortal with the ImmoxtsL 


60 


EEOEEATIVE SCIENCE. 


rapect they entertained for their great coun- 
tryman. 

The oayalcade was soon afterwards in 
ISnotion^ and after the chief mourners, among 
whom were his servants and those of his 
funily, followed the students of the Frederick- 
William University, about six hundred in 
number, led by marshals bearing black rods ; 
next came a band of musicians, and after 
them eight clergymen. Before the Frederick 
Gymnasium in Friedrich* strasse the pupils 
were assembled, as were also those of 
another school in the same street, and as the 
procession approached, the boys sang a hymn, 
“Es ist bestimmtinGottesBath.”* Through- 
put the whole line of procession the crowd 
took off their hats, and at the windows of 
the houses, which were filled by the resi- 
dents, many other marks of respect were 
observed among the populace, who filled 
every nook and corner whence a view of the 
cortege could be obtained, and unbroken and 
mournful silence prevailed. As soon as the 
Linden was passed, the sound of the tolling 
bells came upon the ear, mingled with 
the strains of a hymn sung by the Choral 
Society of Berlin: — “ In Arm der Liebe ruht 
sich gut.^t Under the portico of the cathe- 
dral, the goal of the procession, were the 
Prince Regent, the Prince F rederick W illiam. 
Prince Albrecht, the young Prince Albrecht, 
and Princes Frederick, George, Adalbert, 
and Augustus of Wurtemberg, and Frederick 
of Hesse Cassel, who received the remains 
of the illustrious deceased with uncovered 
heads. 

The altar was richly decorated with palms 
and blooming flowers, and there were four 
immense candelabra bearing wax tapers, the 
light from which mingled itself with that 
of the sun, which had broken bright and 
clear through the morning fog, and at that 
moment lit up the vaulted arches of the 
sacred edifice. 

♦ It is decreed by will of God. 

+ In .the ftrmg of lore, how sweet to rest. 


I The Princes and Princesses Frederick 
Wilhelm, Carl, Frederick Carl, and Frederick 
of Hesse, witnessed the mournful ceremony 
in the church. A funeral sermon was preached 
by the general superintendent of the clergy, 
M. Hoffman, after which the assembly sang 
a hymn, “ J esus, meine Zuversicht,” * a prayer 
was offered up, then the usual service for the 
dead was proceeded with, and a hymn by the 
congregation closed the ceremony. 

The coffin rested in the church during the 
day, but at night it was removed to Tegel, a 
village near Berlin, were Humboldt’s early 
days were passed, and there entombed. 
There rest the remains of Humboldt’s bro- 
ther William, who preceded him to the tomb 
twenty-four years ago, and the place is fur- 
ther distinguished as containing a beautiful 
statue of “ Hope,*’ by Thorwaldsen. 

So ended the life-long labour of Love. A 
sweet life this. Not dedicated to selfish 
aims or sordid gains ; not to tortuous policy 
or diplomatic lie ; not like that of one called 
away but a few weeks after him, Prince 
Mettcrnich, of equally widely extended fame. 
God approving the simple and earnest life, 
made it long beyond that of others, and calm 
and untroubled, like sweet music, to its close. 
Now, whilst the noise of drums and trumpets, 
of march and countermarch, of victory or 
defeat, fill the post-homs of all Europe, it is 
good to look upon it. When we see around 
us men struggling for sordid gold, it is sweet 
to look again on one who thought the earth 
and sea and sky somewhat richer than a 
banker’s book. At all times it is pleasant to 
ponder on such a life, and to remember, 
whilst we do, that 

“ Only the actions of the jnst 

Smell sweet and blossom in the dost.*' 

Hain Feiswbll. 

• Jesus, my final hope. Zuyersioht— Providenoa 
or trust. 
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TALK ABOUT TREES. 


Thebb is no wood that does not contain a 
variety of trees which, however they vary in 
character, belong, according to naturalists, 
to two great families, known as endogena and 
exogens. To the former belong those graceful 
and gigantic denizens of the tropics which we 
are more familiar with in paintings than in 
person ; where the bamboo and fan-palm 
rear their polished stems and broad-leaved 
foliage to the skies. These trees are not con- 
sidered to possess a true bark, but in some 
kinds the cuticle, or outer covering, is com- 
posed to a great extent of silex, or flint, so 
much so in some kinds of cane as to emit 
sparks, if struck with steel, and forming a 
beautiful object under the microscope. En- 
dogens are hollow in the middle, or, as in 
the case of sugar-cane, made up of a suc- 
cession of tubes ; but, nevertheless, although 
not capable of being used for the ordinary 
purposes of wood or timber, they are emi- 
nently adapted for purposes which are con- 
ducive to the comfort and convenience of 
the inhabitants of those regions where they 
are found. It is only necessary to take a 
glimpse at the mechanical products of the 
Indian Archipelago, to illustrate this. We 
have only to remember the beautiful baskets 
and fans which are formed, not only of the 
bodies and branches of these trees, but of their 
loaves, which are tougher and less perish- 
able than those of our own country. Nay, 
we may go further, and refer to the houses 
which are built entirely of bamboo, and in 
South America are very much like immense 
bii^d-cages« These species of trees are com- 
posed of filaments, readily divisible, but the 
surface as awhole, longitudinally, is extremely 
hard and polished. The palm best known to 
as is the cocoa-palm, which grows to a vast 
height without a single branch, and has a 
head of leaves, amidst which the cocoa-nut, 
BO familiar to us, grows. This, whilst it is 


green, and might be injured, is defended by 
a shell of great thickness, composed of fila- 
ments of somewhat the same character as 
the wood itself, or rather the cuticle. Of 
late years a most important article has been 
introduced into this country in the shape of 
matting made from this fibre, and twisted 
into ropes ; it is durable and cleanly, inas- 
much as its rough surface readily allows of 
being cleansed from dust, etc. Those who 
have visited the bamboo forests of India 
have seen a beautiful, if not a sublime sight. 
Imagine a forest of polished columns of Na- 
ture’s own making, branching out at obtuse 
angles upward in every direction, and ter- 
minating in silken tufts of foliage, glancing 
to the sun with every zephyr that blows. As 
one universal link is kept up in all Nature, 
these wondrous natural structures are but 
vast examples of the silken grass stems that 
are crushed beneath our feet as we wander 
in the summer meadows : erect these (in 
thought) into a thousand times the size, and 
diminish yourself to a fly’s bulk, and you 
have the Indian scene before you. Among 
the endogens we have some of those spe- 
cimens of endurability which seem almost in- 
destructible by time and the rigour of cli- 
mate. Thus, the Draccena draco, found in 
Teneriffe, was but a few years since, if it be 
not now, alive, being computed to have been 
in existence in the fourteenth century — this 
is really a splendid species. The mode in 
which endogenous trees grow may be 
illustrated by supposing that a bundle of 
straight fibres were placed side by side 
around a circular pole, that they were 
tied in at the lower end, the pole then with- 
drawn, and that they retained their po- 
sition, they would appear as in the ac- 
companying figure. And thus in reality 
they grow, concentring at the root, and 
often terminating at the afex^ in the 
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endogens, in a single bud. Various opi- 
nions have been formed os to the mode in 
wl^h these fibres were originally formed, 
some botanists contending that each filament. 



or each bundle of fibres, is, in fact, a root qf 
a leof, and this is strengthened by the fact 
that in the endogens the fibres forming the 
leaf lie side by side in parallel lines. The 
leaves of this family of plants are sometimes 
of great size, extending to as much as forty 
feet in width — enough to cover a dinner- 
table with an extempore green cloth ! En- 
dogens contain a great proportion of trees 
yielding fruit applicable for food, and, per- 
haps, fewer poisonous plants than the exogens, 
and there is a remarkable contrast in size in 
some specimens. When we come to consider 
the exogens, we find amongst them all those 
trees which we may truly call ** timber,*’ and 
which are found in such numbers and varie- 
. ties in Old England, not to mention others 
which have been found capable of existing 
in an English climate. In this class we have 
what may be truly called “ wood,*’ and de- 
fined as that portion of the tree existing be- 
tween the pith and the bark. Botanists 
regard this substance as bundles of woody 
tissue or fibre, but, taking a timber tree as 
a whole, it is divided as follows : — The cen- 
tre, |nth ; next to that, heart- wood ; then sap- 
wood ; then bark. The pith is a cellular sub- 
stance, large in comparison to the size of the 
plant when very young; this comparisonjhow- 
ever, is soon lost as the young plant becomes 
a tree, and in old age is nearly indiscemable. 
liinnscus— that father of naturalists, whose 
works, imperfect as they are, having relation 
to modem discovery, will long stand unri- 
valled — amongst other theories, considered 
that the pith held the same place in trees 
that marrow does in the human frame, and 
was, in fact* the centre and soul of the 


life ; this, however, was never, I believe, fol- 
lowed, because it was imtenable ; and, there- 
fore, at the present day, pith may be defined 
as a cellular substance found in the centre of 
the bole and branches of a tree, but not of 
the roots (that is, of exogens). WTien 
young it is filled with fluid and grains of 
starch, which disappear when the foliage be- 
comes organized, and so serves as a magazine 
for nutriment. The supposition is, that at this 
period its office is performed, that it then 
dies, and, gradually contracting in bulk, at 
length entirely vanishes. There is no doubt, 
however, that a communication is kept up 
between the centre and circumference of tim- 
ber-trees, as the rays which radiate to the 
bark seem to prove. These are called me- 
dullary, or marrow-like (founded, perhaps,' on 
the fact that they communicate with the cen- 
tre), and these again communicate with the 
leaves by cords of a fibro-vascular tissue. 
The heart- wood, which is resident next to the 
pith, forms, towards the centre, the true 
timber, and the support of the tree by its 
firmness and solidity. This increases in 
density and hardness as years pass away, 
partly, no doubt, by age, and partly by accu- 
mulated pressure from without. Heart- wood 
may be regarded as comparatively a dead 
substance, although it cannot be denied that 
it always contains some moisture or juices, 
but these are not in active circulation. 
Whilst the tree is a growing tree, the mode 
in which it is formed is by a constant annual 
deposit and outward growth, by which layer 
upon layer being added, the tree gradually 
increases in bulk, and those rings are formed 
which we see at the end of a fresh-cut stick 
of timber. External to the heart- wood is the 
sap-wood, or alhumvm^ which lafty bo re- 
regarded as the heart-wood in a young or 
progressive state. The circles seen in the 
heart- wood are known as spwrious grain, and 
are in fact nothing more than the junction of 
the annual deposits. The medullary rays are 
also known as silver grain. The sap-wood, 




EBCBEATIVB SCIENCE. 


C3 


or alburnum, with the hark, is in truth the 
growing part of the tree, which, being con- 
stantly deposited from the bark and inner 
bark, becomes in its turn converted into 
wood or iamber. 

Spring gives a new impulse to vege- 
table life, and the living juices of trees, no 
less than the current in our own veins, feel 
the influence of the genial ray. The absence 
of that amount of moisture in the upper part 
of trees which occurs in winter, causes the 
cellular tissues to become, as it were, vacua, 
and the sap rises by what is called capil- 
lary attraction. 

Of the specific gravity of woody fibre, 
water forms usually two-thirds ; but woods 
differ extremely in this particular as well 
as in their contractile power, which de- 
pends entirely upon the direction of the 
fibres. The lighter the wood, the greater ca- 
pacity it has for imbibing moisture, and some 
trees secrete a vast amount, either of watery 
sap, as in the Betula alba, or white birch, or 
gum, as in the caoutchouc {Siphonia elas^ 
tica) ; others, such as Brazil-wood, log-wood, 
etc., have very useful qualities for staining 
by the juices that they secrete. Others, such 
OBmBihogBJij (Swietenia rose-wood, 

which is produced by a species of Mimosa, 
king-wood, etc., are coloured by these juices, 
and are used in ornamental work. Satin- 
wood (Chloroxylon Swietenia) is well known, 
and yields a wood-oil, as also does the sandal- 
wood (Sandonicum) of the family Meliacem ; 
ebony {JSbenacca) and calamander-wood (of 
Ceylon) are examples of this kind. With 
the characters of the fir tribe wo are well 
acquainted, it being a matter of notoriety 
that they yield all the resins, and that tar is 
made from their roots. 

With regard to the rising and faUing of 
the^ sap, a familiar illustration has often been 
given in proof of the alleged fact, that there 
is -a much greater quantity of sap in the upper 
than in the lower part of a tree ; namely, 
that if a piece of the bark is cut out trans- 


versely in spring, the sap exudes in much 
greater quantity from the upper part than 
from the lower. This is owing to the fact 
that the sap current is upward in the wood 
and downward in the bark. 

The last portion of the tree to be consi- 
dered is the bark. This substance, which 
varies from a mere thin skin to a coating a 
foot in thickness, as in the case of the Dou- 
glas Fir of America, is composed of several 
parts. The innermost (we have been proceed- 
ing from the centre) is called the liber, and a 
soft viscid substance, called cambium, or pa- 
renchyma, which form what are called the cor- 
tical layers, or layers of the bark. Through 
this substance the ligneous cords and medul- 
lary processes pass, and it is perforated by 
cellular tissue; wood being, in fact, a col- 
lection of tubular and vascular tissue. Outer- 
most of all is the true bark, the epidermis, or 
cuticle, through which the atmosphere acts 
on the plant; not referring to the leaves, 
which forms matter for separate considera- 
tion. The bark is, in fact, an organization 
to inspire and expire by, but whether the 
wood is formed by or from the leaves is 
a vexed question. The leaves of exogens 
ramify from a centre or midrib, and are 
netted in the most exquisite manner ; whereas 
those of endogens, as I have before observed, 
grow in parallel lines. Endogens are so 
called because there is a continual develop- 
ment towards the interior, and we find them 
spoken of by Theophrastus. Several elabo- 
rate works have been published on this class, 
to which the grasses belong. Endogens some- 
times terminate in a single shoot, whereas 
exogens are furnished with buds which are 
axillary, or resembling arteries from the main 
vein. When the spring-growth in trees 
takes place, there is a spontaneous separation 
between the liber and the bark, which is 
necessary for the growth of the wood ; an 
addition to the wood is taken from the liber, 
and the cortical layers again receive 
external addition, and so the tree progresses* 
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The embryo tree is indeed a wonderful 
object, and well worth examination j but it 
IB not until the second year of its life that 
woody fibre begins to bo deposited ; before 
that period it is a mass of ccUular tissue 
only, pierced longitudinally with woody mat- 
ter; when, however, the future tree is once 
actually and regularly formed, aU goes on in 
the same routine to its fall by the hand of 
man or the decay of nature. 

The bark is continually renewing inter- 
nally as it externally perishes, and seems to 
form a protection and a vehicle as circum- 
stances of situation and climate require. 
Thus cork, that useful and well-known sub- 
stance, is the product and covering of a 
species of Odk.(Q,uercus suher)^ grown chiefly 
in Spain. As to the uses of wood, the forma- 
tion and situation of the tubes or cells, the 
form of the cotyledons or seed-leaves, or 
the botanical arrangement, I shall now say 
nothing ; suflice it that the exogens are the 
more numerous, and are found in all coun- 
tries, and number nearly 60,000 species, that 
is, of exogens generally, including trees ; the 
ordering of which is not considered by any 
means satisfactory. Some of the noblest 
specimens of timber of which this island 
can boast are of the cedar {cedriis) or 
fir {jnnus) kind; and the silver-fir (genus 
Picea) has attained in some instances a 
vast growth. But what are these -com- 
pared to the cotton-trees of California, 
the boabab, or monkey-bread tree {Adam- 
sonia digitata) of Africa, which is of this 
tribe {Bomhacea)^ being said to be the 
largest tree in the world, giving a bulk of 
60 feet in circumference to 12 in height! 
If travellers can be credited, when one of the 
Californian tre^j has fallen from old age 
or some other cause, the way is com- 
pletely .blocked up by its prone stem, which 
rises to diameter to the height of a man on 
^li 0 rBet>ack ! A hollow cotton- tree has formed 
die shelter for a party of horsemen from the 
JBl norie, or sudden hurricane of the South 


American continent, and a habitation during 
a whole winter for a squatter and his family; 
and they frequently reach the enormous 
height of 360 feet ! 

0. S. Bound. 


WAEDIAN CASES. 

— ^ — 

It is too often the case that those who intend 
to embellish their dwellings with fern-cases 
defer the planting of them till the season of 
flowers is fully over. The cases are then 
placed in the windows, and planted with 
ferns, but owing to the rapid decline of the 
season, there is not sufficient warmth to 
enable the plants to make fresh roots in 
their new abodes ; and besides this, having 
completed their season, and formed the 
hidden fronds .which are to appear next 
spring, they have but little disposition to 
send out fibres into the soil to which they 
' are thus untimely introduced. Hence, where 
such adornments are used only in the winter 
they should be planted at once, while vege- 
tation is still active, in order that they may 
be, to use a horticultural phrase, ** esta- 
blished'* before winter sets in. Evergreen 
ferns should be chosen for the purpose, and 
unless the cultivator has had some expe- 
rience, the hardiest British and exotic ferns 
should have preference over kinds that are 
tenderly constituted. A very simple way of 
stocking fern-cases which are to take the 
place of flower-stands and other summer 
embellishments, and which are to be re- 
moved in the spring, is to procure an assort- 
ment of healthy plants in small pots, arrange 
them to produce a good effect, and then hide 
the pots by a covering of fresh moss, which 
will keep its green colour till spring. Cinders 
are the best drainage for fem-cases, and 
turfy peat the best soil. 

H. 
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COLLECTING AND PRESERVING FUNGI. 


COLLECTIKG FOB THE T^LE. 

Fiest procure an oblong flat-bottomed 
wicker basket, about from four to six inches | 
deep, but with no lid, such as is commonly 
used by butter salesmen in country markets. 
Have a clean cloth largo enough to line 
the whole of the basket, and form two folds 
over the top. Also procure a sharp knife and 
a house-painter’s brush. Select dry weather, 
if possible, and go out as early in the morn- 
ing as you can conveniently. When you reach 
your collecting- ground avoid most carefully 
all fungi that have been broken by cattle or 
other causes, also all which from their shri- 
velled appearance, change of colour, or other- 
wise, indicate they have passed their prime, 



BASKST. 

selecting only those which arc still attached 
to the earth or other substances, and are stiU 
living and in a growing state ; collect each 
separately ; first clean away with the brush 
all dirt, dust, grass, or foreign substances, 
especially flies ; next, cut off the root a good 
inch from the extremity, and throw away 
with it the attached mould. You will now 
readily see, by the porousness of the stems, 
which are attacked by maggots. Such will 
always be the oldest, and had better be kept 
in a corner of the basket by themselves. 
The cloth should be constantly kept covered 
over the fungi, both while collecting and re- 
turning home, to prevent the attack of flies, 
etc., which are always on the look-out ; in 


fact, where they are in any abundance it is 
well to collect and prepare them in heapa on 
the ground and put them all in the basket at 
once, as by constantly opening you may truly 
shut in instead of out many of your greatest 
enemies. 

The above directions will stand good 
for most of the agarics, helvellas, morells, 
bolcti, lycoperdons, etc. ; there are a few ex- 
ceptions, however, as Agaricus atramentari* 
ous and comatus, which are of such a juicy ojf 
deliquescent nature that in a few hours or less 
a large portion of the fungus turns to liquid, 
and would make a miserable mess and con- 
I fusion in a basket with other species. They 
should, therefore, be collected in a large pie- 
dish or some other earthen vessel. 

The truffle will require a very different 
process in collecting, the task being gene- 
rally left to dogs trained for the purpose, and 
known as truffle-dogs. The truffle-hunters 
in Hampshire (where they are rather com- 
l mon on the chalk, and especially under beech- 
trees) are furnished with a stout ash stick, 
about the size of an ordinary broom-handle, 
and tapered at one end to a rather stout, 
blunt point ; this point, for about three inches, 
is iron, in the form of an extinguisher, and 
firmly fitted on the wood. With this, when 
the dogs have indicated the whereabouts by 
scratching, the collector grubs them up. As 
they are of a solid nature, and in form and 
size somewhat resembling potatoes, of a dark 
colour, with an irregular, warty surface, they 
may be collected in a bag, basket, or what- 
ever is most convenient. Having now col- 
lected and conveyed home our specimens, our 
next aim is either to preserve or prepare 
them for the table. Of course, I now allude 
to the thirty species which, with proper 
treatment, are known to be wholesome, and 
which are natives of our land and compam* 
. tively common. 


6 « 


KECEEATIVE SCEENOE; 


SALTING AN3> PICKLING. 

They may be preserved in a variety of 
ways for the table, the most usual being 
dried in the open air, strung on strings, or 
proserved in oil, yinegar, or brine. Agaricns 
procerus. Boletus edulis, and Tuber ciberium 
may be even preferred raw ; while others, ns 
the helvellas, having somewhat the consis- 
tence of leather, are decidedly improved by 
cooking. There can be little doubt we have 
poisonous species, as Boletus luridus, Agaricus 
muscariouB, etc., care should, therefore, be 
taken in collecting, and all brine, vinegar, 
or oil in which they have been preserved 
shoT^d be thrown away, as it is supposed 
that the poison is extracted by the liquor in 
which they have been preserved, while the 
fungus, even in poisonous species, becomes a 
^rholesome food. 

MMBEVATION OF FUNGI IN LIQUIDS. 

The higher orders of fungi rarely appear 
in the herbarium, from the erroneous impres- 
sion that it is impossible to dry them. It is 
quite true that many are of so delicate, 
fragile, and watery a nature, that it is quite | 
impossible to dry and press them ; for these 
there is but one simple process, that of im- 
mersing them in bottles of a solution pre- 
pared for that purpose. There are many of 
these solutions in use for botanical, zoolo- 
gical, and anatomical purposes, but only one 
or two, I find, can be even moderately de- 
pended upon. Most spirits defy nearly all 
efforts to prevent evaporation, and they 
extract and destroy the colour of the plants, 
by which they lose tlmir transparency. On 
the other hand, moat solutions, from a com- 
I n aa ti on of chemical salts, become opaque, 
fima a crystalline deposit round the 
month of the ja^, which, from contact with 
the aar, gradually feeds upon the covering of 
ihe vessel; nor mre acids always to be de- 
pended upon, extracting the colour and more 
or less destroying the most delicate and deli- 


quescent species, especially if exposed to 
agitation. Where expense is not studied, 
one evil is, to a certain extent, remedied by 
throwing away the solution in which they 
have been preserved for about a month, and 
which by that time has extracted the colour, 
then replace it with fresh, and there is not 
that danger of the liquid being discoloured. 
A few will be found of such a solid and dry 
nature as to require no drying, and must be 
kept in a cabinet, or drawers, as they will 
not flatten by pressure. We now come to a 
large bulk of the higher orders, which, 
although it is not absolutely necessary to 
keep them in solution, it is looked upon as a 
laborious and difficult task to dry and press 
them, and when done, the sections, etc., 
usually taken are but a humble apology for 
the whole plant. For these I can recom- 
mend the following methods as far superior 
to those in general use : — 

DKYING FUNGI FOE THE HEEBAEIUM. 

Procure a wire cage, such as is used by 
rat-catchers, about twenty-four inches long, 



twelve wide, and twelve deep, with a 
shelf of the same material in the centre, or 
of smaller dimensions, according to the re- 
quirements of the collector. Let the wire 
be sufficiently close to keep out the ordinary 
flies, but no smaller, as we require a free 
ventilation; should the flies still get in, 
cover with a net sufficiently fine to ex- 
clude intruders. Arrange the fungi in rows 
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vritk stomft jdownwards, resting on strings 
crossing from side to side, and eacli free from 
its neighbonr. Let this cage be snspended 
in the air if possible, as from a clothes’ line, 
and in a draughty situation, as a passage 
between two houses ; a cool, shady spot being 
preferable, as it is the air, and not heat, which 
we wish to dry them. The surface of the 
fungi may be also pricked freely with a 
darning needle. As soon as they commence 
shrivelling, or show symptoms of drying, 
remove them from the cage, bend down the 
stalk in the direction of the pileus, or cap, 
and gently press them for twelve hours ; re- 
move them from the press, and again lay 
them flat in the cage, and expose them to the 
air till they appear sufficiently dry to bear 
farther pressure. Again remove them, and 
lay them between flannel three or four times 
double; on this put a thin layer of cotton 
wadding, another layer of flannel, then a 
fresh layer of fungi, and repeat the layers of 
flannel and wadding as long as you have spe- 
cimens. Put them in a box of suitable size, 
and subject them to pressure by placing a 
sheet of paper over the whole, and spreading 
sand lightly over the surface till the whole is 
covered about an inch and a half deep. Leave ^ 
them for about two days, then remove them, 
and press between drying paper, put on per- 
fectly hot, for twelve hours. 

DBYING IN SAND AND LIME. 

There is another process, not generally 
known, by which they may be preserved 
either in their natural form or flattened for 
the herbarium. 

Take the whitest sand, nine pounds, pow- 
dered lime, one pound. Mix thoroughly and 
sift, through a fine sieve, let the whole be 
woU dried and kept in an earth^ Vessel 
closed against the air and damp, ready for 
use. 

Take tin boxes, of different sizes, perfo- 
rated freely with holes, large enough to ad- 
mit a moderate-sized pea, on the top and 


on all sides, from the top to about two 
inches from the bottom, but no lower. Next, 
take some sheets of blotting-paper, drying- 
paper, or flannel, line the sides of the boxes 
as low as the holes, but no lower ; put a 
layer of the mixed sand and lime in the box 
(not heated), then place your fungi stems 
upwards, gently shake in the mixture till it 
reaches the edge of the pileus or gills, but not 
to cover them; now take a few strips carelessly 
tom from your paper or flannel, sufficiently 
long to cross the gills of the fungi and touch all 
sides of your box, like the medullary rays of 
an exogenous stem. This, by means of capil- 
lary attraction, will absorb the moisture from 
the gills of the fungi as well as that taken up 
by the sand, and convey it to the paper at 



the sides, where it will evaporate through the 
holes and escape into the atmosphere; the 
box should be filled with the mixture to 
within half an inch of the top, but do not 
cover the top with paper. When all the 
boxes are prepared let them be stood in a 
slow oven, on the hob of a fireplace, 
the funnel of a steamer, the boiler of an 
engine, bath-room, or any situation where 
there is a regular and not too high a tempera- 
ture. Take especial care that the tempera- 
ture is not excessive, and that the sand is 
not put in hot. I have little faith in drying 
by pomring heated sand upon them. It is 
not a sudden and high temperature we re- 
quire, but a low continuous heat, and that 
from beneath, driving the moisture to 
surface, where it will evaporate. To ascw* 
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tun if they are Btiffioiently dry hold a piece 
of clean dry glass over a perforated box at a 
tolerably high temperature. If moisture is 
still remaining it will soon be indicated by a 
foggy appearance on the glass. W ith respect 
to flattening, as fungi are generally of a 
tough leathery texture, they may be flattened 
■with care in an ordinary press, and I believe 
that their form, like that of most cryptogamic 
plants, may be restored by boiling water. 
Specimens to be collected for the herbarium 
should not have the roots cut off. 

FUNGI ON THE STEMS OP TEEE8. 

The parasitic and epiphytal fungi demand 
but few words. They are mostly on leaves 
of plants, and will simply require to be col- 
lected between the leaves of a folio book, and 
pressed by means of a string tightly bound 
round it. Many on the bark of trees, stems of 
plants, decayed wood, etc., may simply be 
shaved offby a chisel or sharp stiff* knife, and 
dried in awarm room, or in the sun, and pressed 
if inclined to shrivel. Those found in or on the 
surface of liquids will require a very diflTerent 
treatment; when first removed from the 
liquid they must be placed on a pad of blot- 
ting-paper, six or eight sheets thick, and laid 
on a sloping board to drain, and during inter- 
vals as much must be absorbed as possible by 
gently pressing blotting-paper on the surface. 
No attempt should be made to press them 
till as much moisture as possible is absorbed 
by exposure to the air, and take especial care 
to keep them in a moderately cool tempera- 
ture till the liquid appears absorbed ; they 
idiould then, if possible, be placed on the 
paper intended for x^oimting, and paper and 
fpecimens toget^er put between folded sheets 
blotting-paper, and pressed very tenderly, 
and with care not to rub off* the bloom. If 
reiy delicate, or of an irregular surface, they 
ought not to be pressed, but dried by the air, 
and protected on the herbarium paper by a 
hght wooden frame surrounding them. Those 
that are found on bread, cheese, potatoes. 


and other decomposing provisiops, should be 
dried by exposure to the air, and mounted for 
the herbarium in white card-board boxes with 
glass lids ; many of the extremely delicate 
must at once be mounted between glass for 
the microscope, being the only way to pre- 
serve them. Many of the agarics and other 
fungi may have their delicate colours pre- 
served by absorbing any moisture on their 
surface with a piece of blotting-paper, and 
varnishing them with a hard transparent var- 
nish immediately they are removed from the 
ground, or wherever they grow, and sus- 
pended with strings in the air. Where the 
whole plant is coloured, and several are col- 
lected, diff'erent parts of each should be var- 
nished, as the moisture cannot evaporate 
through the varnish. 

PEESEBVING THEM WHEN MOUNTED. 

Fungi axe so delightful a relish to insects, 
that they will soon be devoured if not 
poisoned. Camphor so soon evaporates as to 
became a most expensive, troublesome, and, 
some say, most inefficient remedy, and its 
perfume becomes deleterious where in con- 
stant use, producing headache, etc., when 
confined iu a room without ventilation. 
Turpentine and other essential oils become 
most obnoxious iu glass cabinets, their re- 
sinous and greasy consistency encouraging 
the accumulation of dust on the specimens, 
the glass becomes dull and greasy, and, 
even if suspended in phials, are liable to 
be upset, and cause sad havoc in a collec- 
tion neatly mounted. A solution formed of 
spirits of wine, corrosive sublimate, and a 
very small proportion of camphor, is most 
generally efficacious ; but the use of this will 
vary almost as much as the plants vary them- 
selves. In the leaf fungi the camphor must 
be omitted, as it forms a crystalline deposit. 
For many of the agarics water must be 
added, or the mixture will destroy the colour. 
With the more delicate a coat of varnish 
answers admirably, as it at the same time fixes 
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tliem to the papef, and prevents their being 
rubbed off. 

1 use three ounces of corrosive Bublimate 
at the time (sufficient to poison a little mul- 
titude), and have always several preparations 
in hand; but I should advise amateurs not to 
manufacture for themselves, as poisons are 
dangerous tools to play with. 

MOTOTINO. 

The larger species must be glued on paper 
the size of the herbarium. Por this purpose 
the best transparent glue must be obtained, 
broken and soaked in cold water two days 
before using. There can be no rule with 
such an extensive and variable order as 
this, but in some cases oil, in others mutton 
fat, and in others lime-water must bo mixed 


m 


with the glue. Por the smaller a solution of 
gum acacia should be used, with a little 
whiting and moist sugar, and four drops to 
the pint of oil of cinnamon. The most 
delicate may be floated on paper from gum- 
water, and when dry by exposure to the air, 
lightly coated with varnish; the same process 
as used for seaweeds will be useful for many 
fungi. Leaf fungi will form good practice 
and good objects for drawing or tracing, 
mounted between two sheets of glass ; the 
smaller species should be mounted on small 
pieces of paper, and pinned on the herbarium 
paper, they can then be removed from time 
to time, as others are added. Both sides of 
the fungus should be shown when pos- 
sible. 

Pbedebice. Y. Bbocas. 


DIATOMS: 

HOW TO EXAMINE AND PBEPAEE FOE THE MICEOSCOPE. 


Having obtained, as supposed in our last, 
the materials for examination in a satisfactory 
condition for working with, let a little of the 
brown jelly-like substance be taken up on the 
point of a pen-knife, and placed op a slip of 
glass, three inches by one, called a slide; 
over this put a piece of thin covering- glass, 
and, if necessary, add a drop or two of the 
water from which our objects were taken. A 
veri/ small portion wiU suffice, for the power 
to be employed makes it seem two or three 
hundred times as much as it really is. In such 
an examination as this, use for the ordinary 
slide a larger one, with a slip cemented pt 
the bottom, called a glass ** table this will 
prevent water running down on to the frame 
of the microscope, which would, particularly 
if it contain salt, quickly injure it. 

If now we have got hold of naviculse or 
their allies, a very curious sight will be pre- 
sented, the whole of the. objects in the field 


of view being endowed with active life and 
moving about in different directions. This 
motion is well calculated to arrest atten- 
tion ; it is not the rapid meteor-like whirl of 
most of the infusorial animalcules, but a 
gentle gliding in one direction, the distance 
and the time occupied in traversing it being 
clearly defined and readily noted by a good 
watch ; there is then a brief period of rest, 
and the return journey is duly proceeded 
with. Should two meet in their paths, they 
may either glide past one another, or, after 
being stopped in their forward course for an 
interval, they will set off back again ; so also 
if it be a fragment of stone by which they arc 
arrested. That the force with which they 
move is considerable will be readily seen by 
the vigorous way in which bits of stone, etc., 
will be pushed aside. Calculations of the 
rate of speed in different species have been 
Inade, to the effect that the most rapid will 
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4 pBt wear % ipaoe eq^aal to an inch in about 
minatM, and the sbwest in about an 
Imwi but Buch oonrey a very em>neou8 im* 
preadoh, aince the minute size of the objects 
in left out of the account, and the above dis- 
tances should be multiplied by three or four 
hundred to obtain a true idea of the rate of 
speed as seen with the microscope. The rea- 
sons for, and way in which, these motions are 
effected are involved in some obscurity. The 
most probable supposition is that they are 
connected with vital processes, the formation 
of oxygen, and growth of the minute organism. 
That there are external organs for producing 
it has been asserted, and lately revived, but 
the most careful and trustworthy observers 
agree that with the best glasses they have 
never seen any snch ; and the very delicate 
mycelioid filaments with which some species 
especially are liable to be infested have no 
motion, and can therefore have nothing to 
do with it. Frustules detached fro^i fila- 
ments or their stalks, where they have such, 
will occasionally move, but in a more languid 
and irregular way than those which live free. 

To ascertain readily the exact characters 
of a Diatom which may appear new or doubt- 
ful, the best way is to put a little on talc, 
and expose to a gentle red-beat ; the pecu- 
liarities of shape, the angles, the markings, 
then come out with great sharpness, and may 
be studied with ease and satisfaction. The 
simple way of drying on talc presents advan- 
tages for preservation in an herbarium, for 
interchange with brother (or sister) collectors 
through the post, and so on. 

To mount for the cabinet, however, most 
will prefer them put up with Canada balsam, 
on glass slides. Filamentous forms we have 
•eauwellandreadilyprepared by careful heat- | 
iugon ft idide, and then covered up. .There is 
so Mtfle satisfiu^l^n in mounting in fluid, and 
so mndifisk of loss, that we do not recom- 
mend tluftinode of ' preservation. The usual 
way of obtfttfiing Diatoms in a fit state for 
mounting, is to pat some of the material into. 


a little porcelain or platina oupt to pour 
nitric acid over it, and then tolibil for ashort 
time ; what remains should then be carefully 
washed with pure water several times in suc- 
cession, in a precipitating glass, allowing the 
fine white powdery sediment, composed of 
Diatoms, to fall between each time of washing. 
Very ingenious ways of obtaining those of 
different sizes, as large, middling, and small, 
have been adopted, on the principle of allow- 
ing different periods to elapse for the 
sediment to fall. The advantage of these 
will be best appreciated in working with 
fossil, or semi foBsil gatherings. It has been 
asserted that the acid begins to act upon the 
Diatoms injuriously after more than a minute 
or so of boiling, but we have met with only 
one or two instances, and those somewhat 
doubtful, where such an effect appeared to 
have been produced, and, on the other hand, 
have known them boiled by the half-hour 
together without any harm resulting. Caus- 
tic potash and soda, however, will very 
rapidly destroy them, and form with them 
soluble silicates. It would be interesting to 
ascertain whether ammonia will do the same, 
and under what circumstances : that it will 
in certain conditions, appears extremely pro- 
bable, or what becomes of the beautiful theory 
by which the formation of flints out of 
sponges is accounted for ? 

When the acid has been thoroughly 
washed away, the Diatomacean sediment may 
be kept for any length of time in small labelled 
bottles, with a little pure water ; and to mount 
them, nothing more is required than to shake 
the bottle, take up a small portion of the 
milky fluid, put it on a slide, and when quite 
dr^, add Canada balsam, and a thin covering- 
glMS. 

It is sometimes advisable, especially when 
working with new and. rich gatherings, to 
look carefhUy over a slide before the balsam 
is hardened ; different views of a rare form,' 
such as could hardly otherwise, may thus be 
obtained, on moying it by gentle pressure on 
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tlie oorering-glasa whilst under observation. 
Had this simple expedient, which is equally 
available to examinations in water, been more 
generally adopted, our knowledge would be 
more complete than it is of some doubtful 
forms, whilst others would never have ob- 
tained admittance on our lists to become 
‘‘opprobria Diatomearum”— horrid puzzlers 
that we know not what to do with. An easy 
way of hardening the balsam, when the 
mounting is complete, is to put the slide on 
the mantel-piece, in a room with a fire, for a 
few days, or it may be put over a water or 
sand-bath, on a little metal table heated by a 
spirit-lamp ; or where many have to be done 
at once, in an ingenious apparatus, like the 
Dutch-oven in principle, to which the name 
‘*!Retino-!^libanon,” or slide-dryer, has been 
applied. Ttjffen West. 


METEOEOLOGY OF SEPTEMBER. 


raOM OUSEEVATIONS AT HIOHFIELD HOUSE OBSERVATORr. 


Year. 

1842 


Greatest 

Heat. 

Degrees. 

.. 79.0 .. 


Greatest 

Cold. 

Degrees. 

42.5 

Amount of 
Rain. 
Inches. 

1843 


.. 78.0 .. 


35.0 

. .. -— 

18i4 


. . 78.0 . . 


39.5 

. .. 2.7 

1845 


.. 73.0 .. 


32.0 

. .. 1.5 

1840 


.. 79.5 .. 


40,5 

. .. 1.3 

1847 


.. 05.0 .. 


33.0 

• • • 2.2 

1848 


.. 78.0 .. 


87.5 

• . • 3.5 

1849 


.. 77.7 .. 


33.8 

. .. 5.0 

1850 


. . 74.4 . . 


83.0 

. .. 2.0 

1851 


.. 79.0 .. 


35.0 

. .. 1.5 

1852 


.. 79.0 .. 


32.0 

. .. 5.6 

1853 


. . 70.2 . . 


83.5 

. .. 2.1 

1854 


.. 82.1 .. 


33.5 

. . . 0,9 

1855 


74.9 .. 


83.5 

. .. 0.7 

1850 


.. 71.0 .. 


36.3 

. . . 2.6 

1857 


.. 70.5 .. 


87.5 

. • • 3.0 

1858 


• * 85.0 • « 


37.9 

. .. 2.3 

The 

greatest heat in shade reached 85.0® in 1858, 


and only 05,0'’ in 1847, giving a range in greatest heat 
of 20.0'* during the past seventeen years. 

The greatest cold was as low os 32.0® in 1843 and 
1852, and never below 46.5® in 1846, giving a range 
of 14.5® in greatest cold. 

Three-quarters of an inch of rain is the lowest 
amount that has faUenin September, this ooenrred 1855 ; 
5j^ inches fell in 1852, being a range of 4| inches. 

September is nsuaUy free from cloud, and at night 
tbs temperature descends towards the freezing point. 

£). J. l^wx* 


ASTRONOMICAL OBSERVATIONS 
FOR SEPTEMBER, 1859. 

Son in constellation Virgo till the 28d, then injibra. 

On the let the sun rises in London at 5h. 13nu 
and sets at Oh. 46m. p.m. On the 80th he rises 

at 6h. Om. a.m., and sets at 5h. 40m. , 

Twilight ends on the 6th at 8h. 88m. p.m., on 
the 28th at 7h. 88m. 

Day breaks 12th, 8h. 20m. ajn., 27th, 8h. 59m. a.m. 

Full moon 12th, 8b. 81m. a.m. New, 26th, Ih, 
56m. pjn. 

The moon at greatest distance from earth on tha 
8tli, at midnight. Least distance on the 24th. 

Mercuiy is somewhat favourably situated for ob- 
servation, being in Leo at the commencement of the 
month, and in Virgo at the end of the month. 

Mercury in conjunction with. Mars; evening of the 
6th, within 5® of moon on the evening of the 25th. 

Venus very small, and very unfavourably situated 
for observation. In superior conjunction with sun on 
the 27th. 

Venus in Leo till the middle of the month, then in 
Virgo. 

Mars in Leo. Invisible, close to the sun. 

Jupiter in Qemini, a morning star, rising midnight 

Saturn is in Leo, and invisible until the end of the 
month, and then unfavourably situated for observation. 

Uranus is in Taurus. 

Occultation of Stars by the Moon : On the 16th, 
Epsilon Arietis, 4^ magnitude, disappearance, Oh. 
55m. p.m. ; reappearance, lOh. 10m. p.m. On the 
22nd, mu Cancri, 5th magnitude, disappearance, Ih. 
29m. a.m. ; reappearance, 2b. 21m. a.m. 

Eclipses of Jupiter's Satellites: On the 7th, the 
8rd moon will disappear at Ih. 2dm. dOs. a.m., and 
reappear at 4h. 25m. 45 b. a.m. On the 13th, tito 1st 
satellite will disappear at Ih. 20m. 52s. a.m. 

£. J. Lows. 

THINGS OF THE SEASON— SEPTEMBER 

FOR VARIOUS LOCALmSS 6v GREAT BElTADr. 

Birds Arriving. — Sea Curlew, Snipe and Snipe 
Jack, Green Sandpiper, Bean Goose. 

Birds Departing. — Blackcap, Nightingale, IWhlte 
Throat, Sedge Warbler, Beed Warbler, Wood Wren, 
Grasshopper Lark, Beed Sparrow, Swallow (iT. rut- 
iica)j Bed-backed Shrike, Flycatcher, Chiff-chaff, 
Stone Curlew, Wheateor, Bing Ousel, Sandwich Tern, 
Common Tern, Black Tern, Buff. 

Insects. — Twelve and Sixteen- Spotted Ladybird, 
Clouded Yellow, Convblvulas Hawk-moth, Death’s 
Head Hawk-moth, Helophanus fennicus, Chlenius 
vestituB, Acridia viridissima. 

Weld Plants in Flower.— -Small Fleabane, Coiaf- 
xnon Bagwort, Creeping Water Plantain, .Tointed Glass- 
wort (sea-shore), Saffiron Crocus, Grass of Pamasstu, 
Persicaria, Arbutus, Sharp-leaved Mint, Bed Mint, 
Woundwort, Bur Marigold. 
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J^JSrc^eworUxy^ dorner. 

. AiusasD Shaxbspsbiait Foboebikb. — ^Mr. Collyer 
diiooTered, and bought in 1849, a copy of Shakespeare's 
works printed in 1632, which contained emendations 
by one Thomas Perkins. The book under any circum* 
stances was a treasure, and Mr. Henry Bodd, the book* 
seller, must have been very careless to let it slip for a 
trifle into Mr. Collyer’s hands. The latter gcnUeman 
kept his treasure some time. Then it gradually ooeed 
out that he had it. In 1853 he published a corrected 
edition of the works, with these new old readings. In 
1858 a complete list of all the readings appeared. 
Since then there have been floods of papers on tlie 
iblio of 1632. All the editors and commentators were 
against “ Perkins,” whoever he may have been, or be, 
for he was against all. What with comma, dot, dash, 
alteration, new word, new line, altered letters, these 
emendations amounted to thousands; of the more 
important there are one thousand three hundred and 
th^. Of these only two hundred and ninety are 
worth much. Of them one hundred and seventy-three 
have been part of the received text for a quarter of a 
century, and the remainder one hundred and seven- 
teen hare fair claims to be received as really emen- 
dations. 

Nobody knows who ” Perkins” was. Some say a 
player, others an author; others, one who attended 
the plays with the folio in his hands, and corrected as 
he hea^, or thought should be. His emendations have 
no more authority than Stevens's, or Malony’s, or yours, 
or mine. His volume is hound in rough calf, about the 
(late of George IT., the fly-leaves having a water-mark 
G. R., crown and Dutch livre— obvious, by the way, 
WUiiam III., Gulielmns Bex., and the Dutch arms, 
not George II., as Mr. Hamilton will have it — and 
having been given by Mr. Collyer to the Duke of 
Devonshire, has by him been placed in the hands of 
Sir F. Madden, keeper of MSS. of the British 
Museum, for the inspection of an inquiring public. 
This year, Mr. N. £. S. A. Hamilton, of the MSS. 
department, has examined the folio with a microscopic 
eye, and has written a loug letter to the Ttme«, assert- 
ing that the emendations are forgeries ; that beneath 
the ink letters are others in pencil in ” stifi' chancery 
capitals of the present century,” in “ the modem hand 
of to-day,” with the printer’s corrections of the hour, 
etc., etc. ; his inferenc3 being that some one made all 
the corrections with pencil, then had them copied in 
antique writing. Some of the corrections have been 
allof^ to remain, others have been effaced, either by 
the knife or chemical agency. The whole gist of Mr. 
Hamilton's letter being an acedkation of an impudent 
Ibfgety by some person or persons unknown, the 
floi^erj being published by Mr. Collyer. 

IDr. CoUjFer has replied to this by a very long letter, 
(n which he re-states all that he has ever asserted, 
firstly, ia r^ly ** to what is meant, although darkly 
asserted,” that " he is the author of the psnciUings and 
notes in ink,” he has, in 1856, declared on oath that he 


was not, and the affidavit is filed in the Queen's 
Bench. He has also sworn that the very book, fifty 
years ago, belonged to one Parry; and had been given 
to him by a relation, George Gray. There is also this 
to be said, viz., that had Mr. Collyer wished for fame, 
he might have appropriated all the emendations, and 
have burnt the volume. This he did not do ; had he done 
so, he would have had a brighter Shakesperian fame 
than all the commentators put together ; but he adds, 
“ This I did not do, in spite of the warnings of a 
friend, that my enemies would never forgive my disco- 
very, and that their hostility would outlive my ex- 
istence.” Thus, apathetically, Mr. PajTie Collyer, 
who further states his determination not to waste any 
more time in answering, but if, need be, again to esta- 
blish his fair fame by law. The whole correspondence 
is ciirious. Mr. Collyer never claimed for his folio 
more than the value any conjectural emendation 
should have. He has not stated that the corrections 
were by any one of authority, yet many of them are so 
apt that they are irrefragable. Mr. Hamilton’s accusa- 
tions BO far fall to the ground ; for if the corrections 
were made yesterday, they would be of equal value as 
if made, as Mr. Collyer says, in the 17th century, Mr. 
Hamilton’s statement does not touch Mr. Collyer’s 
reputation ; and relying, as we must, on the word of 
the latter gentleman, we think Mr. Hamilton’s deduc- 
tions too hastily made. The folio of 1632 has, after 
all, done much to give us something like an amended 
text of Shakespeare. ♦ 

How Many Eogs does the Cuckoo Lay? — It is 
generally supposed that the cuckoo lays only one egg. 
This is incorrect. Colonel Montagu says, ” I dissected 
a female cuckoo early in May, which weighed 3f ozs. 
The ovaries and uterus were vastly distended, but I 
imagine no egg had been laid. The largest vitellus 
appeared to be of sufficient size to separate from the 
ovarium, but it was still attached. The next egg in 
succession was not one quarter so large. The third 
and fourth were nearly of the same size, not more 
than half as large as the second. There were two 
others rather inferior, and a seventh not half so large 
as these.” Colonel Montagu adds, “ Those may be 
considered as the portion of eggs destined to be pro- 
duced within the season.” The cuckoo divides her 
favours evidently, and is often found absent without 
leave,” 

CoLOUBB or Shells. — The endless diversities of 
shades and colours, varying from the sober coat of the 
garden snail to the delicate and glowing tints which 
are diffused over some of the finer species, in the infi- 
nite profosion of undulations, clouds, spots, hands, 
and reticulated figores, with which those architects 
enrich their structures, are atrongly calculated to 
attract attention, and excite investigation. The in- 
strument by which they paint those beautiful colours 
is called ” the mantle,” and is placed in the anterior 
part of the body. It is ftimished with pores, through 
which the secreted fluid is carried^ and applied to 
enlarge the volume of the shell. 
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MANAGEMENT OF AQUAEIA. 


The ** aquarium mania’* may be considered 
as fairly dead : it died out properly and com- 
pletely ; but the aquarium remains, and 
every earnest student of botany and zoology 
■will prize it as a triumph of art acting as 
the handmaid of science. We rarely hear of 
“ aquarians in trouble” now-a-days, because 
the thousands who sot up aquaria, "without 
the least idea that to be successful they must 
be managed on philosophical principles, have 
long ago given them up as ‘‘ troublesome 
but the scientific observer and the intelligent 
cultivator of instructive recreations agree in 
regarding the aquarium as a valuable means 
of bringing together many curious objects 
from various departments of Nature. What 
a store of valuable information would it have 
furnished to Mr. Yarrell for the enrichment 
of his work on fishes P How many of the 
mistakes of Professor Johnston would have 
been corrected had he possessed such means 1 

VoT, T — 


as we now have for the study of zoophytes P 
And how much earlier would have been dis- 
sipated the doubts that long hung like dark 
clouds over the classification of Infusoria, 
and the question as to animal or vegetable 
among various divisions of the Protozoa, had 
the important balance of forces been earlier 
arrived at P How poor the resources of the 
microscopist in the absence of a reservoir to 
guage with the dipping tube ; how unsatis- 
factory the researches of the marine phytolo- 
gist ■without the help of a tank in which to 
note the effects of light on Alg» ; how nar- 
rowed the field of labour for botanist and 
zoologist alike without such a means of 
having always at hand living specimens of 
the least known but most interesting aquatic 
plants and animals. 

There is no necessity for me to go over 
old ground, and tell a thrice-told tale. Most 
of the readers of this work have aquarisi 

n 
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which they would improve as experience 
might dirept them ; and many who have not 
yet essayed to make friendship with ITeptune 
and the many sea and river gods that might 
be invoked to favour the enterprise, would 
speedily begin if certain doubts and difficul- 
ties were removed from their minds. 

Granting tanks are properly constructed, 
BO that none of the metal used can come into 
contact with the water, how will you place 
them as regards the light P I have a variety 
of tanks; some used for ornament, and others 
for purposes of study only. Some of the 
latter are objects that no casual observer 
would tolerate ; but toleration is not expected, 
for only a few scientific friends ever see them 
beside myself. The most important result of 
any experience in tank management is this 
lesson, applicable to all kinds of vessels — 
leave them alone. An aquarium can neither 
look well, nor do well, whether used for orna- 
ment or facility for scientific observation, 
unless it is allowed very much indeed to take 
care of itself. The whole secret of securing 
success, is to make the first arrangements on 
Bound principles, and then to consider whe- 
ther the light in which they are to be placed 
is likely to prosper or ruin them. For ma- 
rine objects there is no form of tank so gene- 
rally safe as the “ slope-back,** invented by 
Mr. Warrington. The light finds its way 
into the water almost vertically in such a 
vessel, and that is in accordance with Nature. 
A cool position, safe from frost, vertical light, 
little or no side-light, and a general if not 
total exclusion of sunshine; these are the 
conditions as to light under which success 
has been and will be most general. But ves- 
Bels kept for ornamental purposes cannot 
always be so placed, and ingenuity must de- 
vise the means of compensa^on. A river 
tank will bear more lighv than a marine ves- 
seL Sunshine may be permitted occasionally 
to stream through it, to the delight of bleak 
and minnows, which gambol rarely when 
the scene is thus made magical for awhile ; 


but a constant flood of full daylight into 
and through a river tank quickly fouls the 
water by inducing a rapid growth of minute 
vegetable forms, and therefore the conditions 
just recited should not be forgotten. Suppose 
a rectangular tank, transparent on all four 
sides, to be placed in a ivindow high enough 
for the light to pass through it. In a south 
aspect such a vessel will become opaque in 
ten days, and, if alone, will become bright 
again in a fortnight or three weeks. It will 
then assume a muddy hue once more, and 
thus cause vexation upon vexation, and be at 
last pronounced a failure. But, instead of 
thus exposing it to an excess of light, paste 
over the side next the window a sheet of 
green tissue-paper; let the window be open 
all the summer, night and day, and keep the 
blind always down, and from the moment you 
have adopted such an arrangement you will 
cease to complain of the uncertainty that 
attends the management of aquaria. Such 
a tank, so managed, adorns the hall of my 
residence. It is emptied, cleaned, and refitted 
once a-year ; beyond that it has no attention 
whatever, except an occasional cleansing of 
the front plate of glass, and it is alw’ays 
beautiful. The fishes in it are mostly old 
friends, and there has been but one death 
amongst them for three years past. Some 
years ago I had a collection of tame minnows 
and Prussian carp. They were a thousand 
times more worthy the admiration of a “ dis- 
cerning public” than the horrible talking 
and performing fish,’* which, by the way, is 
a quadruped, and not a fish at all. Those 
carp and minnows were transferred from a 
cool window in a north room, where they had 
been under instruction for the space of 
eighteen months, to a bench in the garden, 
over which I intended to fix a canopy of 
calico. Alas ! the sun found his way to the 
bench before the canopy was ready for its 
place— the water in one day became a dark 
mass of green confer void soup. In three 
days the carp were all dead, many of the 
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minnowi were dead also, but one or two of 
them surrired, and at a sad price 1 learnt one 
more lesson as to the efi(^ of light upon 
aquaria. A powerful sunshine in a room 
will, of course, not be so dangerous as on a 
wooden bench between two hot walls ; but it 
is a question of degree only, and whoever 
desires to see a beautiM coUeotion of river 
plants and animals, must be prepared to shut 
out excess of light if the position of the vessel 
be such as to admit it. Many readers will, 
doubtless, be surprised when I assure them 
that the vegetation ordinarily used in river 
tanks is altogether unsuitable. If tanks are 
to be managed on the self-supporting prin- 
ciple, away with the flowering rushes and 
water violets, water milfoil, and all the tribe 
of NymphtBat and trust for the supply of 
oxygen to the spontaneously produced vege- 
tation, of which there will be plenty, if the 
foolish system of scrubbing and cleaning and 
changing the water be given up. Once a-ycar 
is often enough to change the water, and it 
only needs to be changed then in order to 
lay down fresh pebbles in the place of those 
which have become black, and to make such 
other changes as taste may suggest, for 
variety’s sake. The majority of aquatic 
plants do well only for a time. After awhile 
they rot at the base, and float away from 
their moorings, or get so sickly for want of 
deep soil to root in, and hot sunshine to sti- 
mulate their growth, as to be a nuisance. 
Exceptions may be made in favour of Valis- 
neria spiralis, the best of all aquarium plants ; 
Anacharis alsinastrum, which will thrive 
under the most trying of circumstances; 
Stratiotes a hides, which floats about, grows 
well in a subdued light, and occasionally 
anchors itself by means of its long cord-like 
roots; Kydrocharis morsw-ra7ia,'whiohfi.oa>iM 
on the surface, and does well in most posi- 
tions ; and the three Lemnos, minor, trisuha, 
and polyrhiza. Any of these may be per- 
manently planted, and it will be very excep- 
tional indeed if they do not prosper, espe- 


cially if there are no Lymnea, which are very 
destructive. With the exception of these, 
trust to the Oonfervm, the Oscillatoriese, Vau* 
cheria wngeri, and other low forms of vege- 
tation, which come in their own way in every 
tank which is left undisturbed, and there will 
be plenty of surface for them to rejoice upon 
if only the front plate be kept clean, by 
means of a sponge attached to a stick. 

This proscription of the very plants which 
have been considered the most attractive fea- 
tures of the aquarium may create surprise. 
Let not the surprise be changed to fear ; you 
may have them all, and many other beautiful 
aquatics, if you take care not to plant them. 
I use a very large variety of British and 
exotic plants as tank decorations, and amongst 
the number of my favourites are ferns. The 
cut at the head of this article represents a 
tank which I lately fitted expressly as a water 
fernery, and it accomplishes all that can be 
desired as a decorative object without vio- 
lating any principle of aquarium philosophy. 
Instead of planting in the aquarium, pot 
plants only are used. They are grown ex- 
pressly for the purpose, and may be changed 
as often as the extent of the stock of plants 
will allow, so as to vary the scene with the 
changes of the seasons. 

To carry out this scheme all that is ne- 
cessary is to model a rockery to the shape of 
the tank. But it should not be fixed, for it 
may be desirable to remove the whole or 
part of it at some time or other, for the pur- 
pose of effecting a change in the decorations. 
Use pumice-stone or coke. If the latter, dip 
it twice in a batter of Portland, as lately 
advised by Mr. Noteworthy, and you will 
secure the desideratum of a substantial and 
handscane rookery, weighing only a few 
pounds instead of two or three hundred 
weight. In the tank, which forms the sub- 
ject of illustration, the rock-work consists 
of a series of arches, bearing eight sum- 
mits, to correspond with the eight sides 
of the vessel, the whole resting on four shifts 
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£rom wldoh the arches spring. The eight 
summits and the centre are hollow, that is, to 
use gardeners’ language, they have pockets *’ 
of the proper width and depth to receive 
flower-pots of what we caU 48-size, the size 
most used, and in which very large specimen- 
plants may be grown. 

By this plan you accomplish two objects ; 
you conform to the best principles of aqua- 
rium management, by keeping out of the 
tank all such plants as are unsuitable, and 
you indulge your ferns with a course of 
treatment which suits a certain number best 
of any. 



Flower-pot encased in Rock-work, partly plunged in 
Water, for Ferns, 


I was at an expense of some pounds last 
spring to make a tank with supply from 
the New Eiver, and siphon pipe to keep the 
water to a proper level, expressly to grow 
two of our commonest ferns, Osmunda regalis 
ftnd Athyriumff. They are in 9-inch pots, 
plunged six inches deep, and have become 
magniflcent specimens, well worthy of the 
trouble bestowed upon them. Yet, the royal 
fern is one of the very worst foy pot-culture 
under ordiniuy management. In the mode 
of managing tanks which I am now advocat- 
ing, the ferns need only to be properly chosen. 


and their growth will be marvellously per- 
fect and luxuriant, provided the bottoms 
of the pots only touch the surface of the 
water, or are plunged in it not more than 
two or three inches. When their season is 
over, their removal is a simple affair of lifting 
out the pot, which is easily replaced with 
another, and so on ad injinitum. The lovely 
CgHojpteris fragilis, planted in one of Pas- 
call's shallow cutting-pots, surfaced round 
with Lgcopodium denticulaturrii makes a beau- 
tiful ornament on the summit of a cromlech 
in one of my tanks. It is usually two inches 
deep in the water \ it grows with vigour and 



Flower-pot (flat shape, as in sketch) encased in Rock- 
work, wholly plunged in Water, for Lilies. 


delicacy, throws up numbers of new crowns, 
and is much more persistent than under any 
other method of management. If it casts its 
fronds early, I cut them close over, and a new 
crop starts at once ; but it rarely shows a 
brown frond all the season, its habit is so 
changed by this truly aquatic mode of cul- 
ture, which is favoured by those convenient 
conditions, shelter and shade. 

The ferns bo used in the tank, repre- 
sented above are : Scolopendrium angustu 
folium, Onoclea aensihilist Asjplenium adian- 
turn nigrum, Osmunda; gracilis. Vlaiyloma 
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falcata^ Pteris sermlatat PolysticMum coria- 
ceuntf and Cyrtomium falcatum. The last four 
are in front and are drawn in detail. The 
centre is occupied with the Athyriumf,f, 
the true Lady Fern. There are at least a hun- 
dred fern species and varieties which might 
be used iii the same way, and which, when 
BO used, could be preserved in a cold frame or 
greenhouse, and require but the most ordi- 
nary care in cultivation. If we admitted 
flowering plants, as we certainly ought, the 
names of those suitable are legion. The 
pretty blue-flowered Sisyrmchium anceps is 
a first-rate thing for plunging in the pockets, 
and with a set of these all round and a fine 
Calla in the centre, you would have a glo- 
rious garden of water-flowers without get- 
ting involved in a single one of the many 
meshes that beset ill-advised experiments 
with the aquarium. True aquatics, such as 
water-lilies, water-milfoil, starwort, potamo- 
geton, sweet-rush, water-plantain, marsh-ma- 
rigold, water- cress, and others, which it would 


be min to a tank to plant in it, might be 
grown in pots ready cased in blocks of rock- 
work and plunged in a stone trough, cistern, 
or fish-pond, and during their flowering sea- 
son lifted out and lowered into^he aquarium, 
to adorn it for a time, and then be removed 
back to their original quarters. Those who 
have my “Eustic Adornments” will find, at 
pages 131 and 401, lists of plants in varie- 
ties sufficient to keep almost any number of 
tanks gay the whole year round, and the mode 
of using them here recommended offers the 
additional advantage that you have not to 
plant and wait for the result, and then per- 
haps be disappointed, but the result is ascer- 
tained at once ; if one of a set of plants is 
too dwarf, too coarse, or otherwise unfit to 
range with the rest, another can be substi- 
tuted, and thus you secure ferns and flowers 
apparently growing in situ, with the simpli- 
city of arranging a few specimens on an 
ordinary flower-stand. 

Shieley Hibbebd. 


HAEMONIES OF NATHEE EEFLECTED IN AET. 

THE KETTLE AND THE WASP. 


The Nettles {XJrtlcay Linn,) are so called 
from the burning sensation which their 
stings produce. We have three native 
species, which are arranged imder the 
Linnsean class Moncecia, from the stamens 
and pistils being usually produced in se- 
parate flowers, though growing upon the 
same plant ; sometimes, however, flowers with 
stamens only are found on one plant, and 
those with pistils only on another ; but ac- 
cording to the natural system, they belong 
to the order Ueticaceje, Jussieu. Under the 
order are associated with it numerous impor- 
tot plants, arranged under sub-orders in the 
following manner : — 1, TJrtice<B^ containing 
the nettles ; 2, CannahinecBf the hemp and 
hop; 3, MorecBy mulberry, the leaves of 


which are so valuable as food for the silk- 
worm ; 4, AriocaYp€(By the famous bread- frait, 
which forms so important an article of food 
in the Pacific Islands, the poison-tree or upas 
of Java, the remarkable cow- tree of South 
America, from which flows a nutritive beve- 
rage like milk, the highly- esteemed and 
valuable fruit the fig, and some plants from 
which the useful Indian-rubber is procured. 

The nettle is one of the most common of 
our wayside plants, and there are few per- 
sons who have rambled in the country lanes 
and waste places that have not become more 
or less acquainted with it, from its being 
furnished with those remarkable organs of 
defence the stings, which so readily perforate 
the obtrusive hand, and cause a smarting, 
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bunung pain, wbich is instantaneonsly feltb 
aii4ii eoatinned for some length of time after 
the wound has been inflioted. If the plant is 
carefully examined, it will be seen that it is 
dothed all oyer with simple hairs; hut 
amongst these hairs are scattered a greater or 
less number of other and larger ones, which 
are swollen at the base. If one of these is 
remoyed from the stem with the point of a 
sharp instrument, and placed under the mU 
crosoope, it will be seen as represented in 
the accompanying illustration (Fig. 1). The 


Fio. 1. Fig. 2. 

Upper sharp-pointed process is a hollow tube 
filled with a pellucid fluid, which is secreted 
by a little gland at the base of the dilated 
cellular receptacle, and is there held in re- 
serye for use. It will thus be obseryed what 
an admirable though simple contriyance of 
defence this sting is; for, if the slightest 
pressure is made upox^ the tube or base of it, 
the fluid which it contains is forced through 
the opmimg at the apex, where it is so finely 
pointed that it readily enters any soft sub- 
stance, such as ^e s1^, and then, from the 
fusrid nature of the fluid (called by chemists 


jfbrmio acid) which is pressed through, pro^ 
duces immediately that pain and burning 
sensaticm which is experienced. All the 
species of the nettle are furnished with these 
stings, but the poison of some of them is 
much more yirulent than others. 

The difierenoe between the sting of the 
nettle and that of insects, such as the bee 
and the wasp, is so remarkable, that we shall 
do well in our rambles to consider it, and 
ponder oyer the wonderful adaptation of the 
means used to attain the purposes for which 
each is made by JTim who made all things 
perfect. 

That very busy, active, little insect, the 
common wasp, which by many people is 
looked upon with fear and dread, is not as 
quarrelsome an insect as is generally sup- 
posed, but is usually harmless unless dis- 
turbed in its work, or in any way provoked ; 
but when it is enraged it becomes pugnacious 
and revengeful, and uses the formidable wea- 
pon with which it is furnished with great 
agility. If we capture one of these insects, 
and, after having killed it, remove the last 
ring of the body together with the sting, and 
carefully separate the surrounding parts from 
it, it will be seen, under a high magnifying 
power, to be formed of a long taper-pointed 
process, furnished at the base with cells and 
glands, and on each side arise jointed arms, 
the end joints being covered with hairs 
(Fig. 2). The sting will be seen to be 
flattened towards the point like a minute 
dagger, one edge being simple and cutting, 
the other serrated with eight to ten sharp- 
pointed teeth like a saw, having the points 
towards the base ; a little below the apex is 
the opening into a tube, which runs the 
whole length of the dagger, and communi- 
cates with a receptacle at the base, where the 
glands are which secrete the poisonous fluid. 
The opening into the tube below the apex is 
protected by another serrated process, which 
seems to act as a valve, and allows the escape 
of the fluid, but protects the aperture, and 
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keeps it free from obstruction. By this ad- 
mirable contrivance it will be seen that the 
instrument, from its sharp cutting edge on 
one side, and the way in which the points of 
the teeth are directed on the other, readily 
penetrates any soft substance, and that in 
the act of withdrawing it from the wound, it 
cuts its way out like a saw, and in doing this 
it forms a jagged wound; consequently the 
poisonous fluid which has been conveyed into 
it more readily produces its specific action, 


accident or use some of them become injured 
or destroyed, there are abundance of others 
to supply their place, consequently a simple 
constructed organ is all that is required; 
but in the wasp it is different, for it is 
furnished with only one sting, and if that 
from any cause became injured, and it was 
deprived of its important organ, the loss 
would be irreparable ; therefore the All-wise 
Creator has so fashioned it as to be most 
perfect for the use for which it was made, 



and the instrument itself is much less in 
danger of being injured by frequent use ; and 
in order to keep it in a perfect state for use, 
it will be seen that the little insect has 
the power of freely moving the jointed ap- 
pendages which arise from the base, and 
that with the brush at the end it is able to 
blean it after it has been used, and clear it 
fpbm any particles that may adhere to it. 
%e thus see that in the nettle the stings are 
dP most simple construction j and if by 


1 and also given it the means hy which it can 
bo kept clean and free from obstruction, and 
in a state fit to perform its appointed office. 

The nettle is not a plant that is relished 
as food by any animals, but its leaves are 
selected in preference to any others by many 
insects, and it is not an uncommon occur- 
rence to see large patches of them entirely de- 
prived of their leaves. This is generally done 
by the cateipiUar of the beautiful nettle but- 
terfly (Vanessa urtiea, Fig. 3) feeding upon 
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them, and those "who wisli to see the wonder- 
ful transformation of this interesting tribe of 
insects, should take some of the largest cater- 
pillars that they can find feeding upon the 
I^res of the nettle, and place them in a cage 
Ade for the purpose, or an ordinary bird- 
cage, covered with thin muslin or lace, to 
prevent their escape. Then feed them with 
the fresh leaves of the nettle until they have 
arrived at maturity; after which they become 
listless, and soon change into the pupa state, 
and thus remain dormant for a time. They 
then burst the hard case which covers them, 
and the perfect butterfly comes forth decked 
in all its brilliant colours, and is soon ready 
for flight, and no one, however much he may 
have disliked the unattractive caterpillar, will 
now fail to admire the perfect insect clothed 
in its beautifully-coloured and exquisitely- 
arranged minute scale-like feathers. The 
butterfly, soon after it becomes fully deve- 
loped, deposits a considerable number of 
small roundish eggs, and always places them 
on or near the plant suited for the young 
caterpillar which each egg contains, and in the 
course of a short time, by the aid of the heat of 
the sun, breaks its delicate shell. Thus, with- 
out much difliculty or trouble, may be ob- 
served all the remarkable transformations 
which the progeny of the butterfly undergoes. 
Let us, however, inquire more particularly into 
the changes which this insect passes through 
in the different stages of its existence, and in 
so doing, we shall obtain a general idea of 
what takes place in the metamorphosis of the 
whole tribe of butterflies and moths. 

If the delicate little eggs which the but- 
terfly has deposited are collected, it will be 
found that about a hundred of them do not 
weigh more than a grain, consequently, when 
the little caterpillar : , liberated from its 
•shell, it is a very minute, delicate, little crea- 
ture; it soon, however, increases in size, 
so that in a few days its body is so much 
enlarged that its outer coat, or skin, is unable 
to contain it; consequently, this is cast off. 


and the body is then seen to have increased 
in size. Soon after this change of its coat it 
begins again to feed upon the leaves of the 
nettle with greater avidity, and in a few more 
days it is so much grown as to again require 
a new and larger skin. It goes through this 
change five times, and each time it has become 
considerably larger. It will be observed that 
a few hours before each time that the lava is 
ready to cast its skin, that it ceases to eat, 
and it usually attaches itself on the under 
side of the leaf of the plant, and there awaits 
its change. It has the appearance of being 
uneasy, and the whole body is wrinkled and 
contracted in length, the skin becomes dry 
and shrivelled, and is gradually separated 
from the new, but yet delicate, skin beneath 
it. At length, after some powerful efforts of 
the larva, the old skin is cracked, and it gra- 
dually presses itself through the opening. 
It then appears for some time very delicate 
and ill-proportioned, from the head being 
much larger in proportion to the body, but 
it will be seen that the head does not increase 
in size with the body, but remains the same 
until the next change of the skin. In a few 
hours after this change has taken place, the 
caterpillar begins again to feed voraciously, 
but more especially so after the last skin has 
been changed, during which period its growth 
is much more rapid than at any previous 
time. When the caterpillar has attained its 
full growth it ceases to eat, becomes very 
restless, and is diminished in size and weight ; 
it completely evacuates the contents of the 
alimentary canal, and then suspends itself by 
its hinder legs, and attaches itself by a silken 
web upon a branch, or other convenient object, 
with its head hanging downwards, and thus 
it awaits its next and important transforma- 
tion, which takes place in from ten to twenty 
hours. During this time the body becomes 
contracted, and looks dry and shrivelled ; the 
four segments nearest the head become larger 
than the others, which are repeatedly con- 
tracted and expanded; at length the skin 
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'bursts down the back and at the head, and 
with exertion the insect frees itself entirely 
from its skin. It has now attained what is 
called the chrysalis, or pupa, state, though 
the change is not yet completed ; for it will 
be seen that when the skin is separated, that 
the legs and antennae, as well as the wings, 
are separate from the body, but, after a few 
seconds, the pupa makes several powerful 
respiratory efforts. During this period the 
abdominal segments become more contracted, 
the wings, though small, are enlarged and 
extended along the sides and under part of 
the body. When the skin is being thrown 
off there is exuded beneath it a peculiar 
transparent fluid, which facilitated its re- 
moval. This fluid, which is diffused over the 
whole body, and amongst the limbs, soon be- 
comes thickened by evaporation, and when 
it is quite dry it unites the limbs and wings 
to the sides of the body, forming a compact, 
hard, hom-like covering to the whole. The 
change is now completed, and the pupa per- 
fectly formed. Thus we have seen that the 
minute eggs, after a certain period, become 
hatched, and a small caterpillar is formed, 
which feeds upon the grosser substance of 
the nettle, and that after it has attained its 
full growth it enters upon its pupa state, 
having acquired a very different form, and 
some new external organs, and at the same 
time its internal organization has undergone 
a fresh arrangement. The pupa now remains 
in a state of perfect quiescence, and con- 
tinues thus in an entire abstinence from ail 
food for a variable period, which appears to 
depend upon the heat of the weather, or 
other external circumstances. Thus, if the 
lava changes into the pupa state, in the middle 
of summer it becomes transformed into the 
perfect butterfly in from eight to ten days ; if, 
however, this change takes place in the earlier 
and cooler ^art of summer, it remains in that 
state about fourteen days, but if it enters the 
pupa state towards the end of summer, when 
the temperature of the atmosphere is daily 


declining, it remains in that state through 
the cold of winter until the return of genial 
spring sets in. It has been proved by 
Beaumur that if the pupa is placed in an 
ice-house, its development into the perfect 
butterfly may be retarded for two or three 
years ; on the other hand, if some of the 
pupa of the same age be placed in a hot- 
house, even in the midst of winter, they 
become developed into the perfect insect in 
from ten to fourteen days. A certain period 
of repose is, however, absolutely necessary, 
for the insect now undergoes an entire change 
of form and habit, and its internal structure 
is metamorphosed to enable it to perform the 
new functions for which it is destined, for, 
from the change which its body has gone 
through, it is now unable to enjoy those 
pleasures which it did in its previous state. 
A short time before the pupa changes into 
the perfect insect, all the external parts are 
seen to be more developed ; it becomes rest- 
less, and moves about more vigorously ; at 
length it bursts its case, and speedily dis- 
engages itself, stands on the outside of its 
late prison with the wings dependent; it then 
makes several powerful respiratory efforts. 
At each respiration the wings may be seen to 
become more expanded and larger, which is 
caused by the enlargement and extension of 
the air-tubes, and their accompanying cir- 
culating vessels which ramify through them. 
In a very short time these organs attain 
their full development both of beauty and 
form ; the insect then remains at rest for 
several hours to gain strength, and for the 
hardening and consolidation of the rest of 
the body ; it then takes to flight, but how 
changed in form, how different in habit ! 

The form of the .insect is now so totally 
changed, that it would be difficult to believe 
it the same creature unless we had watched 
it in its different states and changes, for now, 
from its being a disagreeable and repulsive 
creeping creature, which few people admire 
or cherish, feeding and grovelling upon the 


miAirUil of pl«atAi it has become 
ijm ilegimt iiuieot, clothed in gannents of 
frpiendid colonrs, and takes its aerial flights 
in gambols, rejoicing in its liberty 
and aportiye in the genial sunbeams' glow, 
sipping the sweet odoriferous nectar with 
its spiral tongue fiom every blooming 
flower. How wonderful and complete is 
the metamorphosis, not only in its exter- 
nal character, but also in the internal ar- 
rangement of its organization; for now it 
has thrown ofl* its strong mandibles, and is 
no longer able to masticate its food ; in their 
place is a long spiral tongue or proboscis, 
which is only fltted for the absorption of 
fluids. Consequently its digestive and assi- 
milating organs have also changed their 
character, as now they have only fluids to 
digest instead of the harder cells and fibres 
of the plant on which it fed. All these 
remarkable modifications of structure are 
means by which every part of the body in 
its different states are beautifully adapted 
to the habits and wants of the individual, 
and the insect thus becomes an important 
agent in carrying on the operations of Nature 
in the various works of creation. 

The eggs which the butterfly deposits are 
very numerous. From these arise an equal 
number of caterpillars, and from their feed- 
ing upon the nettle, they prevent its over- 
growth to the detriment of other and more 
delicately-constituted plants. But the cater- 
pillars themselves are the food of many birds, 
who greedily hunt them out ; and some flies 
of the ichneumon tribe deposit their larva 
beneath their skins, and feed upon them, 
even during the time that they are under- 
going their change, and eventually destroy 
Sfhus one part of creation is made 
dependent upon another, and the harmony 
of the whole maintained in a wonderful 
ordli 0 i% 

TlbC melainor^iosis of the butterfly will, 
no donbi^ xeiimd the classical scholar of that 
most mUfrmtimc and elegant of all the fables 


of antiquity which have come down to us^ 
that of Psyche. Great learning andlahorious 
research has been bestowed by many men in 
the endeavour to trace out the origin of this 
myth; but nothing appears to be really 
known of it anterior to the time of Apuleius, 
who lived, it is believed, towards the close of 
the second century of the Christian era. In 
his work, ** The Metamorphosis,'* the title of 
which was afterwards changed to that of 
“ The Golden Ass not, however, it is 
thought, by the author himself, but probably 
I on account of its aflinity to Lucian's story of 
“ The Ass,” the epithet of “ golden '* being 
added as a mark of admiration. The episode 
of Psyche is introduced in the latter part of 
the fourth book, and it is continued in the 
fifth and sixth ; but the simplicity of the 
myth, as no doubt it was in its original state, 
is here greatly distorted by many puerilities 
and absurdities. 

The origin of this symbolical fable may 
be traced back to a period much anterior to 
the time of Apuleius, especially through the 
medium of ancient gems. 

The ancient Egyptians likened the sup- 
posed renewal of the earth after the flood, 
and the return of Time, to a second infancy ; 
and depicted the renovation of the world 
under the emblem of a child, and called him 
JEJros, that is to say. Love, Hesiod, in his 
“ Theogony,” 1. 120, in alluding to the state 
of Nature after the deluge, says : “First Chaos 
was produced, then Tellus, then Love, the 
most beautiful of the gods ; Love the soother 
and softener, who rehaed the weary limbs.*' 
Aristophanes, in his comedy of the “ Birds," 
1. 695, says, in his poetical language of the 
same event : “ Sable-winged night then pro- 
duced an egg*, whence sprouted up^ like a 
blossom, JEroSf the lovely and desirable, with 
his glossy golden wings." liove is here used 
emblematic of the Divinemeroy for the human 
race. The Greeks introduced as its com* 
panion, the personifloation of the soul, 
originally in the form o£ the aureliai or 
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hvMar&jp Plutaroh, iti tiiid 8^o<^ book of 
Ms '^fijmposiacon/* sayi t A chrysalis^ after 
being stiffened and cracked ftoui dryness, 
emits through its opening a seoond animal 
with wings, which is called Psyche.” 

The winged animal,’* Mrs. Strutt says,* 
** thus designated by Plutarch under the name 
of Psyche, the word by which the Gfreeks ex- 
pressed likewise the soul, is in all probability 
that which jElian calls Tyramtes (Tlupatarris), 
a word denoting the attractive influence 
which light or fire exercises upon the moth. 
This truth in natural philosophy is poetically 
depicted to the eye by the device, which 



we see on many ancient gems, of Cupid hold- 
ing a butterfly over his torch (Fig. 4), by 
which act is at the same time typified the 
suffering of the soul from being subjugated 
by passion ; and, mystically, its purification 
* as by fire * from the defilement of matter. 
Such an ingenious allegory was not likely to 
escape the attention of the poets, and we 
accordingly find it alluded to by them at 

“■ A very beautiful and talented work, “The 
Story of Psyche, with a Classical Inquiry into the Sig- 
nification and Origin of the Fable/* by Klizabeth Strutt; 
with designs in outUne by John Gibson, Esq., B.A. : to 
which we are chiefly indebted for the remarks here 
made in aUnsion to the fable. 


an early period. Thus Meleager, b. o. lfi(^ 
plays very prettily, in one of his epigrams, 
upon the double meaning of ihe word 
Psyche, as a moth and as the soul, introduc- 
ing it in immediate connection with Pros, or 
Love.** 

The same authoress, in allusion to the 
caterpillar says : ''At the close of its final 
existence as a worm, crawling upon this 
lower earth, an emblem of man encumbered 
with his material body, this insect lies dead 
as it were for a season, in a sort of tomb or 
grave, which bears a great resemblance to the 
mummies found in the Egyptian tombs. In 
this state of darkness,” the authoress con- 
tinues, “ it remains throughout the gloom of 
winter ; at the joyous return of spring, the 
torpid chrysalis bursts its bonds, leaves its 
earthly body (or rather case), never more to 
be resumed, and soars up towards heaven, 
decked in the most gorgeous attire, and 
rejoicing in new life ; a beauteous type of the 
celestial soul freed from the restraints of 
matter, and exulting in liberty and light.’* 
Like other animal symbols,’* says Payne 
Knight, in his “ Inquiry into the Symbolical 
Language of the Ancients,** “as the owl, 
under which Minerva was first depicted, 
this of Psyche was by degrees melted into 
the human form, the original wings only 
being retained to mark its meaning. So 
elegant an allegory would naturally be a 
favourite subject of art among a refined and 
ingenious people ; and it accordingly appears 
to have been diversified and repeated by the 
Greek sculptors more than any other which 
this system of emanation so favourable to 
art could have formed.** 

It would take us far beyond the province 
of this work to enumerate all the interpre- 
tations which have been given of this fable, 
for there are few authors who have 
upon ancient literature or the arts but have 
given their ideas as to its symbolical meaning; 
in the arts, especially that of sonlpture and^ 
engraving upon gems and stones, even down 
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to our own times, it is one of the most fa- 
vourite subjects treated, and every collection, 
either of ancient or modem art, has some 
representation of the subject. 

That there is a pure and lofty signification 
symbolically represented in the fable there 
can be no doubt. Archdeacon Nares, in his 
Remarks upon the Ballet of Cupid and 
Psyche,” says: ‘‘Psyche, the human soul, 
formed originally of exquisite purity and 
beauty, is placed in a state of refined happi- 
ness, of which, however, some of the princi- 
pal causes are concealed. Amidst the enjoy- 
ments offered to her, one prohibition ovXy 
interposed. It is required, as the condition 
on which her happiness depends, that she 
shall not attempt to gain forbidden know- 
ledge concerning the Author of her blissful 
state. Contrary to her own better judgment, 
she is over-persuaded by wicked and mali- 
cious suggestions, and actually acquires the 
knowledge she was so strictly ordered not to 
seek. Her curiosity and disobedience are 
fatal. She is driven from her state of hap- 
piness, and sent to wander over the earth, 
amidst innumerable difficulties and trials; 
yet constantly, whenever she is in any 
danger of sinking under the severity of her 
situation, some supernatural interposition 
(that is, some divine revelation) prevents her 
from despairing, and kindly enables her to 
perform that which was naturally beyond 
her powers. Even in the first moment of 
her condemnation, her judges, we are told, 
showed manifest tokens of an affection to 
which every other consideration was sub- 
ordinate. And, finally, when she is depressed 
even to hell by the difficulties which assail 
her, divine love— for so, with Mr. Bryant, I 
am inclined to think Cupid (Bros) — interposes 
for her relief, and not o Jy rescues her from 
the horrors of that dreadful place, but, 
uni ting her with himself, places her for ever 
in a state of transcendant exaltation and of 
perfect bliss.” Such,” continues the reve- 
rend commentator, '‘is this extraordinary 


allegory, which, that I have not in any respect 
misinterpreted, may be seen by recurrence to 
Apuleius, Fulgentius, Baucer. Now, if it be 
true, as I believe has been conjectured, that the 
mystic fables and hieroglyphics of the Egyp- 
tians concealed, as beneath a veil, these im- 
portant truths, which at first were known uni- 
versally to all men, but which in other places, 
except when preserved by divine interference 
were lost, corrupted, or forgotten — if this, I 
say, be true, if it be even probable, why may 
we not consider this fable of Cupid and Psyche 
as a singular and very curious instance 
of the perfect preservation of one of these 
religious allegories P The Greeks, it is well 
known, even by their own confession, bor- 
rowed from Egypt all their mythology ; but, 
if this interpretation be admitted, we can 
hardly expect to discover, among all their 
thefts, another of any comparable import- 
ance.” (“ Essays,’^ 1810.) 

With regard to the way in which this 
subject has been treated by the imagination 
and skilful hand of the artist, the most 
ancient illustrations known are probably 
those found on gems, in which Cupid is re- 
presented holding a butterfly over a flaming 
torch (Fig.4 ), which we have abeady alluded 
to. At a later period the body of the but- 
terfly is transformed into that of a beautiful 
female figure, with the wings of the butterfly 
attached between the shoulders. After this 
period Psyche always appears to be thus 
represented. At no period of art has the 
fable of Psyche been more beautifully and 
elegantly illustrated than by Mr. John Gib- 
son, E.A., in whose studio at Borne the whole 
series may be advantageously seen. Those 
who may be disposed to study the subject 
more at length wiU find it treated with much 
skill and learning, and beautifully illustrated 
from drawings by Mr. Gibson, in Mrs. 
Strutt’s work above referred to; by Mrs. 
H. Tighe; D’Israeli’s “Curiosities of Lite- 
rature j ” Clarke’s “ Travels,” etc. 

Eichaed Deakin, M.D, 
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WHAT IS A DIATOM? 


Some ten years ago (liow time does run on !— 
it seems but as yesterday), a young man on 
a visit to tbe Professor of Natural History 
in the new Queen’s College, then the most 
recent attraction of “the beautiful city of 
Cork,” found himself unexpectedly alone 
amongst strangers. By a mysterious decree 
of Providence his friend had been taken 
alarmingly ill the night before, was then and 
for weeks afterwards invisible to all but his 
doctor and two amiable and accomplished 
daughters. What was to be done? Hap- 
pily, a work on the Diatomacese had been 
projected, the illustrations to which had been 
confided to his care; and, to begin upon, 
four slips of glass had been given him, la- 
belled “ Aberdeen,” “ Premnay Peat,” “ Can- 
tire,” and “ Loch Mourne,” names now “ fa- 
miliar as household words ” to the initiated 
in these mysteries. On the central third of 
each of these slips, protected by a square of 
very thin glass, was to all appearance a little 
fine white dust covered with gum ; the par- 
ticles composing which dust, when held up to 
a bright light, fiashed like rubies, diamonds, 
emeralds— a perfect coruscation of fairy 
gems. 

And these were Diatomacece 1 Our young 
microscopist, like some of those who now in- 
quire of him, had scarcely heard the word 
before. To while away the time he now sat 
down to these four slides, with the concise 
yet comprehensive instructions from his 
great captain, to “draw all he saw before 
him ;” not bad training thife for eye, and hand, 
and patience, as all who know what a fine 
mounting of similar gatherings, where forms 
differing in age by centuries may be included, 
is like. Slowly then during these weeks did 
the work progress, and such was the fascina- 
tion produced by their beauty in the artist’s 
mind, that day after day he sat at them; 


night after night, the morning sun frequently 
rising ere his couch was sought for brief ne- 
cessary repose. An occasional stroll through 
the fine scenery in the immediate neighbour- 
hood, for health and recreation, afforded also 
an abundance of living specimens of many of 
the forms whose skeletons he was engaged in 
depicting, in addition to Desmidieec and other 
objects of interest to the microscopist. The 
Vice-President of the College, with the warm- 
heartedness of a true Irishman, took com- 
passion on the stranger, asking him in occa- 
sionally to tea and a social evening, when by 
other professors and visitors the question was 
repeatedly put with which our chapter is 
headed, “What is a Diatom P” To these 
learned fellows, versed in all the circle of 
the sciences, the reply that “the siliceous 
portion of the infusoria of Ehrenberg, called 
by him ‘ Bacillaria,* had more recently had 
this name given to them,” served its imme- 
diate purpose of conveying ideas on the sub- 
ject sufficient for most of the questioners. To 
add to the interest of the evening, the micro- 
scope was on two or three occasions brought 
in, and some of the most elegant forms ex- 
hibited. 

But some of the readers of Eeceeative 
Science may be none the wiser for such a 
definition, wMch, it must be admitted, is after 
aU vague enough ; since, translated into sim- 
pler language, it means little more than that 
the name had been changed of some minute 
moving bodies found by the microscope in 
water, together with such animalcules as our 
forefathers used to breed from infusions of 
chopped hay, tea-leaves, and so on, and hence 
called “Infusoria.” The most prominent 
distinguishing feature in the portion in ques- 
tion being the possession of shields or shells 
that resist the action of fire and concentrated 
acids, being formed of flint. 
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Imagine, now, that we hare a common 
round snuff-box before us ; we see that it is 
in two pieces, the top or lid, and the bottom 
part, or the box proper. This will give a 
toiend>le idea of many of the Diatomaoese ; 
such are ** discoid/' or of a disc-like shape. 
Looking down upon our box, with the eyes 
directly over its centre, we just see that its 
shape is round, and of its form should from 
such a point of view learn nothing more. If 
now we turn it so as to display its edge, its 
thickness, the form of the mouldings, and the 
way in which the two pieces of which it is 
composed fit together, are apparent. In a 
somewhat similar way a Diatom is made up 
of two portions, or “ valves,*’ externally con- 
vex, which when united enclose a cavity, as 
may be rendered plainer by Fig. 1. 



Fig. 1.— Coscinodiscus in outline, a, side view ; 
hy front vie 

To get a full knowledge of its outward 
form, we must turn our Diatom ’upon edge, or, 
as this can be seldom done, except with the 
very largest, examples must be sought for on 
the slide under examination which present 
this aspect. In nearly all the Diatomacea;, 
the shells are marked with lines, or dots, 
arranged in sneh wise as to form patterns of 
the most elegant tracery. Of these we shall 
have more to say presently. 

If now, instead of a round, we take a 
long, oval box, we shall obtain an idea of the 
slmpe of another considerable portion of the 
DmknnaceeD, as in Fig. % ' 

two valves of a Diatom, when in 
Tuibm, eoDsfitute a ^'&ostule;” they are gene- 
rally alika, but in some few forms the upper 
and lower vaifMi are different. The flinty 
nature of tibieir shells er valves has already 


been mentioned. Closely applied within the 
valve is a delicate lining membrane, of the 


Fig. 2. — ^Pinnularia oardinalis, in ouUine. a, side 
view ; fc, front view. 

greatest importance in the economy of the 
little being ; to this, as the term is of com- 
mon use in speaking of vegetable cell-growth, 
it will be of advantage to give the correct 
term, ‘^primordial utricle,” at once. This 
membrane, from its extreme delicacy, can 
seldom be distinctly seen until its collapse 
and separation by death from the valve ; it, 
too, is occasionally marked with dots or lines. 
In or near the centre of every Diatom is a 
small-rounded body, the “nucleus” connected 
by delicate threads of “protoplasm," with 
little patches of soft substance, generally of 



Fig. 8. — Surirella biseriata, from a living specimen, 
a, side vie^ ; front view ; n, nucleas ; p, proto- 

plasmic threads ; p, granules, moving towards and 
from the nucleus. 

a bright brown colour, the " endoohrome," 
which means simply “internal colouring 
matter.” These points may be more clearly 
understood by looking at Fig. 3. 
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Carefully executed studies of the arrauge- 
ment of the endoohrome are still a desidera- 
tum, one which the late learned Professor 
Smith hoped at some future day to supply, 
and for which he had, previous to his death, col- 
lected a goodly number of drawings. There 
is no doubt it may sometimes assist towards 
the ready distinction of species in the living 
state, and its bright colours and elegant 
arrangement would make a very handsome 
series of illustrations j we know of few 
prettier than the common C 3 rmatopleura solea 
(Fig. 4). 



Fig. 4. — Cymatopleura solea, from tlio life, a, side 
view ; 5, front view ; e, patches of endocbrome, 
which, on the front view, is seen to bo mostly in 
plates. 

A circulation of granules has been wit- 
nessed in some of the Diatomacese. We 
have ourselves seen it in the Surirella (Fig. 
3), and two or three other forms, and have 
spent much time in attempts to ascertain if 
it be not generally present. The exami- 
nation is one requiring, however, such per- 
fect management of all the details connected 
with glasses, source of light, illumination, 
and so on, with time at unhmited command, 
that we obtained no satisfactory results, and 
commend the investigation to such as are 
possessed of all these requisites, with good 
powers of observation, and no end of patience. 
Ready access to Bpecimens in the full vigour 
of Hfe is also essential, and the ingenious 
plan of growing them on damp sand in shal- 
low saucers might be resorted to wjth success, 
as an aid to the obtaining plenty of indivi- 
duals in such condition, for purposes of study. 
Doubtless, after all, a good deal will depend 
on certain unknown conditions in the life of 
the plant, as there are reasons for thinking 
that it naay be present at one of its stages. 


and absent at others, and favouring fortui- 
tous circumstances may be required to render 
all complete, and reward the happy inves- 
tigator. In addition to the bri^ notice ot 
this interesting phenomenon -in the intro- 
duction to the “Synopsis of British Dia- 
tomaoesD,” vol. i., p. xxi., the translation from 
the G-erman of a paper by Professor Max- 
Schultze, given in the “Quarterly Journal 
of Microscopical Science” for October, 1858^ 
p. 13, should be consulted. Some of the 
statements of this latter observer are cer- 
tainly incorrect, and a friend who has had 
peculiarly favourable opportunities for study- 
ing the forms mentioned, thinks others doubt- 
ful ; but the subject is one of much interest, 
well worthy of careful attention, and pro- 
mises to add some useful facts to our very 
scanty knowledge of the mysteries connected 
with Life. 

The way in which Diatoms “ increase and 
multiply” has yet to be spoken of. The 
general increase is by self* division, each frus- 
tule dividing into two— a mode of growth at 
first considered peculiar to, and which can 
be studied with unusual advantage in the 
tribe, but which is now known to be a very 
general mode of increase in vegetable cells, 
as also in the cells composing some of the 
tissues of animals. Though we are not aware 
that the division of the nucleus has actually 
been seen by any observer, there can be no 
doubt that such is the first stage of the pro- 
cess ; the closeness with which it is sur- 
rounded by granules of the endochrome 
may, probably, account for this. Simul- 
taneously with this, a rapid increase in the 
quantity of endochrome takes place, by 
which the two valves are pushed apart, and, 
in order to protect the delicate internal 
structures, a flinty band is formed, probabty 
by increase of a gelatinous investment of 
each vsdve, with deposition of silex. To this 
protective oovOTing of the newly-forming 
structures, it is unfortunate that nearly every 
observer has applied a different name. Pro* 
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feasor Smitli called it oonneoting mem- 
Imae/’ an excellent descriptiye term» with 
the one fatal objection of too great length. 
We shall adopt the elegant and euphonious 
dassioal word of ** ciugulum*’— a zone, or 
band, since proposed for it by a later writer. 

The cingulum is always in two portions, 
and must, from the necessities of the case, be 
80. This may be rendered more clear by 
Eiff. 6. 



Fig. 5.— •Biddulpfaia aorita, in outline, ccc, the cin* 
gulum ; two new valves, faintly indicated by doited 
lines, are seen in process of formation within it 

This double character of the cingulum, 
with the enclosure of that portion formed in 
connection -with the one valve by that of the 
other, has not hitherto been clearly pointed 
out. Its use as an admirable provision for 
protection of the newer, to whatever extent 
the older valves may be pushed apart, is 
evident, and also that the regulated access 
of water needful for life may be thus allowed. 



Fig. 6.— a, 6, c, d, represent different stages of infold- 
ing of the primordial utricle, with division of the 
Bncleas ; at e this is complete, and at / the new 
valves are represented as fully formed; n, the 
mioleas. 

Eolding in of the primordial utricle, or lining 
mexubnuid (Fig. 6 ), is the next step, and by 
it the new valvei are secreted, thus complet- 
ing the prooesa^ 


Multiplication by division ** in this way 
is probably very rapid. With a due degree 
of patience and care an observer might 
watch it through all its stages, and furnish 
sound data for calculations on the time occu- 
pied, instead of the guesses we at present 
have. On the assumption that the entire 
process occupies in each case twenty-four 
hours, it has been calculated that *‘we 
should have, as the progeny of a single 
frustule, the amazing number of one thou- 
sand millions in a single month.*’* 

The terms “ side view ** and “ front view’* 
are used to distinguish the different aspects 
of a frustule ; the former when the valve is 
fully seen, as in the supposed case of looking 
directly down on the centre of our snuff-box j 
the latter, where the cingulum is seen with 
merely the edges of the valves, as on turning 

The term Diatom (from two Greek words 
signifying breaking or dividing mto two 
parts) may be considered as having reference 
to the mode of increase by self-division, or, 
as suggested by Dr. Carpenter, to the readi- 
ness with which in Diatoma, one of the 
commonest forms, the highly siliceous frus- 
tules, held together merely by a little gela- 
tinous hinge at the opposed comers, break 
up ; whence the ordinary name of the family, 
Brittleworts. 



Fig. 7.— Diatoma vulgare, in filament, represented as 
growing attached to a blade of grass. To show the 
character of the frustule the endochrome has been 
I omitted. 

The true position of the Diatomacece has 
I for many years been a subject of controversy, 

Smith, “ Synopsis of Br. Diatomacett," Introd. p.zzr. 
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which can here be noticed only in the briefest 
manner. 

By Ehrenberg, one of their most distin- 
guished investigators, they were considered 
to be animals, and to this opinion he stiU 
holds, ascribing to them stomachs and a 
series of complicated internal organs, with 
mouths and exsertile feet. Nearly all good 
observers of the present day, however, agree 
that erroneous interpretations have been put 
by this eminent Prussian naturalist on much 
of what he supposed he saw in them, and 
are unanimously of opinion that their true 
place is with the simpler tribes of the vege- 
table kingdom, in which each individual is a 
plant by itself, a simple cell. The strongest 
objection to this view — that of their inde- 
pendent motion — was discussed in the last 
chapter, and another, their apparent com- 
plexity of structure, will require after con- 
sideration. We have not been so fortunate 
as to meet with the arguments of those who 
propose to place them in a kingdom by them- 
selves, that shall be neither animal, vegetable, 
nor mineral, but a combination of the attri- 
butes of aU. The great point, however, on 


which such opinions must be based, the 
possession in large quantity of the mineral 
earth, dint, in their valves, appears to us 
untenable with a reasonable knowledge of 
the subject, derived less from books than a 
mmule and careful study of individuals as 
they live and grow. This infiltration with 
silex is assuredly a point of minor conse- 
quence; some of the higher plants have 
tissues equally richly imbued with this 
mineral constituent; as, for instance, the 
external layers of cells in the sugar-cane, 
the bamboo, and most, if not all, of the 
grasses, probably some of the palms, and, 
lower in the scale, the horse-tails (Equi- 
setacese). In addition to this argument 
against the proposed unnecessary separation 
is one still more to the point, that the amount 
of silex varies, according to species, indefi- 
nitely. In some it exists in such quantity 
as to render the valves hard and brittle as 
glass, e. g.i Pinnularia ; in others it is doubt- 
ful if there be any at all, as in some of the 
Schizonemas, of the more delicate Nitzschiae, 
and so through every gradation. 

Tuffen West. 


THE KALEIDOSCOPIC COLOUE-TOP, 

BY JOHN GOEHAM, ESQ., M.E.C.S., OF TTJNBEIDGE, 


Haye you not seen in the experiments with 
Armstrong’s electric machine, at the Poly- 
technic Institution, a series of sparks passed 
along a line of insulated conductors in close 
proximity, which in their rapidity of passage 
appeared like an unbroken stream of light P 
The lecturer has explained that the fiuid 
passes in distinct and separate flashes, and, 
by a manipulation for the ' purpose, has 
proved that such is the case. Yet, when his 
regiment of brass knobs is properly arranged, 
the sparks pass from one to the other in such 
rapid succession that you cannot distinguish 


one from another, and you see a line of light 
with apparently not a break in it. This is 
sufficient to prove that we must not depend 
wholly on the impressions conveyed to ub by 
our senses, and it also proves that apparitions 
of objects remain on the retina of the eye 
after the act of real vision is at an end. Go 
into a factory and choose for experiment a 
rapidly rotating fly-wheel. When the ma- 
chinery is at rest, paint the rim of the wheel 
with zigzag lines of blue and white, side by 
side, all round, very distinctly, so that there 
can be no question as to there being two 

1 
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oobniVi wunixed, though in dose proximity. 
A* ioon as the maobinery is again set in 
amotion, look at that fly-wheel. The zigsags 
lusYB Tanished; there is not a line of blue or 
white about it, but it is painted of a uniform 
gray eolour ! No $ it is as you left it, in sig- 
lags of two colours, but by its rapid action 
the eye fails to detect them, and sees the 
two as one, and the only point of interest 
about it that we need now mention is, that 
the change has taken place in the organs of 
vision, not in the painting of the wheel. 

Cheyreul has analyzed the laws of colour 
with a view to point out how harmonics and 


motion as an agency powerfully operative in 
effecting such modiflcations. 

The Baleidosoopic Colour-top, is intended 
for the express purpose of eflfeoting changes 
in colour by motion, and promises to become 
most instructive to the artist and the philo- 
sopher, as well as a source of high gratiflca- 
tion as a toy for the family circle. 

What is the colour- top P Strictly it is 
but a coloured card made to revolve horizon- 
tally on a vertical axis ; or rather, the card 
is an addendum to the simple apparatus whose 
business it is to spin when desired, and the 
card plays the part of the fly-wheel we just 
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contrasts are best produced, and in effecting 
.his object he has taken occasion to explain 
how colours reciprocally act on each other, 
so as to heighten, diminish, or otherwise 
dtOr the proper effects of each when 
variously brought into juxtaposition. In 
this case, too, the changes take place in the 
aenao ei vision, not L the colours them- 
aelvea. But Ohevreul's experiments with 
strips of eokmred paper, instructive as they 
are, do not induct us very far into the myste- 
oioua regkm of blended colours and harmo- 
nised tintti and we must have recourse to 


now instanced as an example of distinct 
colours blended into^one, different from either 
of its components, by rapid rotation. 

This is a mere elementary hint of what the 
colour-top is capable of in regard to blending 
of hues and colours. lu the hands of the 
man of science it is an instrument of won- 
derful power, and, like a magician's shuttle, 
weaves as it were the rainbow itself into pat- 
terns of endless variety, in which form as 
weU as colour plays its part in the produc- 
tion of extraordinary appearances. 

In a description published in the pages 
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jpf the Mievoaoopioal Journal’* of January 
2^, tkQ following partioulars are given of 
iimpleat ute of tlie instrument s*— 

Let i. 1) l>e a disc having the three 
primary colours, yellow, red, and blue, evenly 
distributed in sectors of 120® on its STirfaoe, 
and let this dieo be fixed to the colour-top and 
rotated. Let B be a second disc, blackened 
on its upper surface, and having a central 
aperture somewhat larger than the spindle 
of the top, as well as a pattern of six or 
eight rays out completely through and out of 


on B is effaced. But if the motion of b is 
retarded^ and at the same time broken up 
into a series of rapid and regular jerks, or more 
properly Uoohronous vibrations, while the eye 
is held vertically over the spindle, each pat- 
tern is retained for an instant before the 
cy©> yet sufficiently long to form a distinct 
image; and owing to the rapidity of the 
vibrations, a whole circle of images is thus 
portrayed on the retina of the eye before the 
image from the first vibration is effaced. In 
like manner, the colours of the disc A, which 
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its substance, so that when held vertically 
over the disc a it will admit of the colours 
being seen through such pattern when viewed 
from above. If now the wheel is set in mo- 
tion, and the disc b allowed to drop down 
upon the spindle of the colour-top, it will be 
held in contact with the spindle by centrifu- 
gal force, and will revolve in a plane parallel 
wi^ the wheel, in the same direction and 
with the same velocity. In this case the 
eolours on a appear mixed, while the pattern 


are perceived only as they are transmitted 
through the open designs in the disc .B, 
appear in their primitive purity or unmixed 
state, the colour in one sector being reflected 
through a given ray of the pattern before the 
arrival of the colour from that sector by 
which it is immediately succeeded. Hence, 
both pattern and colours appear multiplied, 
thus producing the combinations. 

Prom the construction of the instrnm^nt, 
about six revolutions of the disc A occur to 
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one single revolution of the disc b. When 
ti&ese relative velocities are maintained^ five 
groups of all the colours distributed on the 
oidour-disc are seen occurring in the order of 
their arrangement on the disc, and repeated 
in petfect symmetry in the various openings of 
the patterns. In this way the most beautiful 
vaiiations may be effected by using different 
colours in various proportions on the disc A ; 
for, however numerous the colours, each 
colour is reflected through its proper open- 
ing in the disc b, at a given interval of space 
and time, without the slightest irregularity 
or confusion. Fig. 2 represents a non- 
rotating disc, and Fig. 1 the same during 
rotation. 

In order to retard the motion of the disc 
B, and, at the same time, to produce the vibra- 
tions, the central aperture is made sufficiently 
large to admit of free motion on the spindle ; 
and there is appended, at or near its circum* 
ference, a light weight, such as a piece of 
string or silk, which, by its impulses on the 
atmosphere during rotation, both retards the 
motion and produces the vibrations. The 
proportion of the diameter of the central 
aperture of the disc B to that of the spindle 
of the colour-top is about as four to three— 
an aperture of four-tenths of an inch, for 
example, to a spindle three-tenths of an inch, 
is very effective. 

As in the kaleidoscope, so in this instru- 
ment, there is only one position for the situa- 
tion of the eye with respect to the discs where 
the symmetry of the combinations is perfect, 
namely, vertically over the spindle of the top, 
so that the whole of the circular field can be 
distinctly seen. 

For the purpose of giving variety to the 
figures formed by the instrument, an assort- 
ment of fantastic patterns on separate discs 
may be constructed to take the place of the 
disc B ; the disc a is also furnished with dif- 
ferent oolonri. A disc of pure white forms 
exquisite gray combinations, with every con- 
ceivable variety of light and shade ; a disc of 


w^hite and green, in equal portions, is resolved 
into these elements, and their multiplication 
into a composite form is very agreeable to the 
the eye. An elegant arrangement, whereby 
patterns may be coloured in the most attrac- 
tive manner, is composed of half a disc of 
blue, and the rest of white, green, and red, in 
equal proportions. 

To the artist this instrument will prove of 
service in enabling him to select any number 
of colours in any proportion, and to adjust 
them instantaneously into a symmetrical 
pattern. Ho will thus be enabled to ascer- 
tain whether his selection of colours is har- 
monious, and he will be able to put to the test 
some of those beautiful harmonies which are 
introduced into the more recent works on 
colour. The following arrangement, adapted 
from Sir J. Gardner Wilkinson's work on 
Colour and Taste, will serve as an example 

On the disc a arrange, in the following 
order and proportions, the colours: — Blue 
129® ; Scarlet, 42® ; Crimson, 37® ; Orange, 
19®; YeUow, 62^ Green, 41®; White, 40®. 

Place such a disc on the colour-top, and 
rotate ; during rotation drop down upon the 
spindle any of the black perforated discs with 
strings appended to them ; the colours of the 
disc A will now reappear multiplied, and pre- 
senting themselves here and there, filling up 
the open patterns of the perforated disc b, 
and forming a ^polychrome ornament, the 
beauty of which can scarcely be surpassed. 

The pictures thus presented to the eye 
are very beautiful. Their charm would 
appear to depend partly upon their being re- 
flected to the eye through a perfectly black 
medium, which imparts brilliancy and illumi- 
nation to the colours, and partly upon their 
being exhibited in a state of motion, the 
apparent and real direction of which bear no 
relation to one another. Wliile the disc is 
actually performing one hundred revolutions 
per minute, and vibrating about thirty times 
during each revolution, the combinations 
themselves often appea/r hanging in spaceg 
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trembling without progressing, or perfectly 
motionless, or gliding round in a direction 
contrary to that of their real motion. These 
frequently recurring and illusory changes 
excite the curiosity, gire animation to t&e 
pictures, and confer an ethereal brightness, 
vivacity, and splendour upon them, which is 
altogether and peculiarly their own. 

In the preparation of the discs intense 
washes of these pigments are chosen, and as 
few are required to produce an almost incal- 
culable number of changes, the rationale of 
the colour-top is as simple as that of the 
kaleidoscope ; and, in the production of 
colours by it, we are enabled to refer such 
colours to their constituents, and thus have 
a key to the mixing of colours for every pur- 
pose required by art. It is strange, however, 
that though red and yellow produce orange 
by rotation, and full tones and half tones 
result in others intermediate between them, 
yellow and blue, however proportioned to 
each other, have never yet produced even a 


tolerable green. This fact stands in the way 
at present of any attempt to form a nomen- 
clature of colours which shall have any philo- 
sophical value. In all other respects the 
colour-top illustrates the laws of contrast, 
evokes the complementaries, and enables the 
operator to blend colours in softer gradations 
than can ever be accomplished by the pencil. 
Indeed, for merely visual effects, and as 
giving an index to the action of colours, hues, 
tints, and shades, upon each other, it obviates 
the necessity of mixing pigments until it has 
determined previously the nature of the 
mixture required for any given tone in all 
the range of colouring, with the strange ex- 
ception of the tones of green. Let us hope 
that this exception may some day be found 
capable of explanation ; at present it is a 
mystery. 

Messrs. Smith, Beck, and Beck, 6, Cole- 
man Street, and Messrs. Elliott Brothers, 30, 
Strand, are the accredited agents for this 
curious and instructive instrument. 


WINTER MANAGEMENT OF CAGE-BIRDS. 


The time has come when the best of friends 
must part. Our ** herald of the sky is now 
silent— -our free denizens of the woods and 
forests have sung almost all their songs, and 
thoroughly enjoyed their holidays. They are 
soon about to bid us adieu for the season ; 
many of them bound on a return-visit to a 
foreign land, and the remainder collecting 
themselves into families. All we see out of 
doors tells us that Summer is gone ! 

“ Yon glittering asters, with their radiant hues, 
Convey the last memorial of her reign ” — 

a reign that will not soon be forgotten. Yes, 
Summer, glorious Summer, h^ departed. 
All hail to her successor, Autumn ! 

In rosy triumph he came laughing in, 
Waving his golden hair.” 

And havo we not, all, felt and enjoyed his 


magic power, delighted in his lavish bounties, 
and revelled in boundless luxuries of fruit 
and flowers — all> of his own providing P Of 
course we have, A wee while longer he will 
gladden our hearts; and then — hurrah for 
brave, sturdy Old Winter, 

Already the mornings are bright and 
fresh ; already the air is clear and clasping. 
The red leaf trembles on the spray ; the wind 
warbles and sighs among the branches of the 
trees. Nature is unrobing ; her wardrobe is 
about to be laid aside. Her jewels— how 
simple, and yet how beautiful I Each separate 
article of her toilet— how artless, and yet how 
lovely 1 Oh that we could, all of us, take a leaf 
out of her ladyship’s Book of Beauty. What 
must she think of us her children, I wonder 
This change in the season has duly 
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iTiamed our winged eummer visitors, that it 
is time to take their departure. Many— -alas 1 
too many, are gone. A few only remain ; to 
eoUeot their younger families together, and 
si^ us a sweet parting song. All will then 
vanish to sunnier skies, leaving this happy 
thought behind them — **We shall meet 
again.*’ May it be soi April will soon 
come round again ; and the sooner the better 
for us» 

We will now turn to those of our little 
indigenous friends, who, being part and 
parcel of our “ happy families,” claim a just 
right to share in the hospitalities of our fes- 
tive board. Be it our pleasing duty to make 
them as happy and as comfortable as pos- 
sible in the absence of their companions, now 
** birds of passage.” 

It is worthy of note, that by far the 
greatest mortality among cage -birds takes 
place in the autumn and winter seasons. 
This, he it observed, is mainly owing to the 
construction of their dwellings. People quite 
forget that birds, like themselves, require 
exercise to create and maintain warmth. This 
they cannot get in the small prisons usually 
allotted to them. Look at the cages in 
general use, particularly the circular ones. 
They are anything but spacious, open at every 
point to the passing wind, and perfectly mur- 
derous (at this season) as regards their in- 
mates. This description of cage shoidd 
therefore be banished at once. It is quite 
unsuited — nay, dangerous — for a winter resi- 
dence. In summer, by aU means give your 
birds as much air as possible — the more the 
better. I speak now only of the colder 
seasons of the year. 

The best sort of winter cage for our 
Mailer song-birds — canaries, loldfinches, lin- 
tliis, elc.^^ds one of an oblong shape, made 
of having the top, back, and sides 

elosedf sad wire open in front only. These 
cages, when French polished, look handsome, 
and can be made of any dimensions. They 
are by no; maatis costly, and as they secure 


'' Dicky’s ” health, comfort, ahd happiness, 
by all means open your heart-strings. Your 
p\uii6-strings will open at the same time, as a 
matter of course. 

To prevent his little majesty from being 
duU, let the tides of his cage be made to open 
and admit the light. This is accomplished 
by means of a moveable slip of transparent 
glass, made to run in a grove outside the 
wire- work. It forms a slide, and can be made 
a fixture or otherwise. It will be desirable 
to have two wooden moveable slides (maho- 
gany) in addition. At night they co\ild be 
used for warmth, instead of the glass slides. 
I call these my “model” cages. 

It will be seen, by what I have said, that 
I regard warmth as essential to the welfare 
of all cage-birds in winter ; this as regards 
both British and Foreign birds. Keep them 
in as equable a temperature as possible, and 
never leave them in a room where there has 
been no fire. Sudden transition from heat to 
cold has killed, and does kill, many a splendid 
songster. The lungs of birds are very deli- 
cate. How many suffering victims do I 
meet with, in my rambles in town and 
country ! Here, I find them panting, wheez- 
ing, gaping; there, I see them drooping, their 
heads behind their wings, their feathers dis- 
tended, their throats dried up, and their eyes 
glazed in death. AU, or nearly aU, arise from 
neglect or want of proper management. 

It must be speciaUy borne in mind, that 
in this country the cold weather usuaUy 
sets in before birds kept in confinement have 
done moulting. How the moulting season 
is very trying under the best of circum- 
stances. The birds are in a high state of 
fever, and require more care and attention 
then than ever. It is a time of stlffering ; 
and, unless his feathers drop freely, there is 
much fear of your pet dying under the effbrt 
of Hature to give him a new dress. Warmth 
(but, at the same time^ air) is indispensable ; 
also, a generous diet, and much tender affec- 
tion. We all know, or should know, the 



EEOBBATIVIl SOIENOB. 


65 ^ 


yalae of a kind, fond nurse in the time of sick- 
ness. How we relish anything from her fair 
hand ! We are, sometimes, positively afraid 
to get well too soon, lest the nurse should dis- 
appear together with our ailment (P). 

The time required for a bird to moult 
properly, is ten weeks. The feathers begin 
to drop earlier or later, according to the heat 
of the weather. Keep them cheerful, give 
them plenty of air, and indulge them with 
nice, ripe, juicy salads. They will then 
quickly rally, recover their appetites, and 
pay you liberal interest in the matter of 
song and affection. 

As regards the food of «eed-birds — of 
which class I am now more particularly 
speaking — I would recommend a choice. 
Give them canary, flax, and Jt>(Z-tumip ; not 
new seed, but seed that is at least a year 
old, and quite sound. Much depends upon 
the quality of your seed whether your birds 
thrive well and sing well. I find wy feath- 
ered treasures are greedily fond of grits — 
such as are used for gruel j they care for 
little else. Meal in this form, denuded of 
the husk, is wholesome, and it does them a 
world of good. 

As regards cleanliness, this is at all times 
indispensable. Clean trays, nicely scoured, 
plenty of red pebbly sand, fresh water twice 
daily, and delicately-clcan perches — these are 
matters of absolute necessity. Search your 
cages too, very closely, to see if there be 
any minute vermin secreted in them. If so, 
change the cage directly and get a new one. 
These “ Thugs ** drink up the very life’s- 
blood of your pets* bodies. They sleep in 
torture, and awake in agony. Their exist- 
ence becomes burthensome. 

I object to the use of the bath in winter, 
but cannot too strongly commend it in sum- 
mer. Supply it regularly every morning to 
all your birds. If any bird l^s his claws 
affected by dirt, gently immerse his feet in 
warm water. Drop them, between two of 
your partially-elosed fingers, into a shallow 


saucer. The dirt will soon become softened by 
the water, and will drop off. Then tenderly 
dry the bird’s legs and feet with a piece of 
soft rag, pressing lightly the while on his 
little body, lest his delicate machinery suffer 
damage from the heat of your warm hand. 

** Medicine ** for birds is needless— quite. 
If fed upon a varied diet, such as egg, mace- 
rated bread and butter, a plentiful supply of 
ripe, green salads, and their general food, 
they will never ail anything. Spread plenty 
of old bruised mortar— procurable from any 
dilapidated wall — on their sand. This they 
eat freely, and it aids their digestion. At 
night cover their cages over with a piece of 
baize. Kemove it in the morning when the 
fire has been lighted. Always let your birds 
face the windows. 

I have already, given ample directions for 
taming cage-birds (see ‘‘ The Key to a Bird’s 
Heart,” in Kbcbbative Scibncb, p. 31). 
I hold in reserve, for future numbers, 
some other equally astounding secrets of 
Nature. Among them are some most inte- 
resting and curious facts connected with my 
power aver wild birds in a garden, making 
them tame guests at the breakfast-table. I 
also hope to be able to explain the language 
of birds and other animals, and show hQw 
capable they are of becoming (as they really 
deserve to be) our friends and companions. 
Long experience in the world of Nature— 
my “ study ” — ^has made me quite a natural 
magician. I am nothing, if not surrounded 
by my pets. They talk to me, and I talk to 
them. Could I breakfast without themP 
No ! Nor they without me I Would I part 
with them P Not for the universe I 

Tommy Dot, Slyboots, and Scaramouch, 
among my birds, and Signor Snibbledibble, 
first and foremost among the whole race of 
“Wonderful Warbling Mice ” — give me the 
society of these my amiable and loving little 
friends and playMlows, and who more happy 
than IP 
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A TBAVELLING OYSTER-BED. 


Tsims is, perhaps, no group of animals re- 
specting which persons in general take less 
interest than that which comprehends the 
CnutaceanSf or, in other words, crabs, lobsters, 
and the like, some of which are continually 
presented to our notice as delicacies for the 
toble. When, indeed, the lobster, the crab, 
or ‘the crayfish are dressed and served up, 
then attention is paid to them, and their 
freshness and flavour are feelingly commented 
upon ; but here the matter ends. And yet 
the histoiy of the Crustacea, from those of 



microscopic size, which give luminosity to 
the ocean, to the spine-armed giants of the 
waters, is replete with marvels. Manifold 
are the changes which many undergo from 
the egg to maturity ; strange are the habits of 
others. Some are terrestrial, at least during 
a greater portion of the year ; others semi- 
ariKnreal, climbing trees in quest of fruit ; 
othen take up their abode in the shells of 
having probably devoured the legi- 
timate owner; while others live amidst tan- 
gled sae^wewi# through the masses of which 
they wend their way with incredible address. 


Many tenant the deep clear water, amidst 
rocks and submerged ravines or glens ; and 
not a few roam along the margin of the shore. 
Largely might we dilate upon this part of 
the subject, and largely upon singularities 
of organization, but we must here pull in the 
reins, our present design being merely to 
offer a few observations on the specimen here 
figured — ^it is an oyster-bearing crab. 

Among all the crustaceans, microscopic 
or gigantic, the mode of growth is effected 
in a very peculiar manner, evincing most 
strikingly the wisdom of God in creation. 

We know that crabs and lobsters, and 
all their tribe, grow. We see them of dif- 
ferent sizes, and according to their mag- 
nitude {cceteris paribus) does the fishmonger 
charge the purchaser for them. 

Now, if we look at a crab or a lobster (and 
the observation applies to the totality of the 
group, from the minutest to the most pon- 
derous), we perceive at once that, like an 
armed knight of old, it is cased in complete 
and 'Unyielding plates of mail, confining the 
limbs and body within definite limits, and 
which, like the rigid shoe on the foot of a 
Chinese lady, seem to preclude the idea of fur- 
ther increase ; yet grow it does, and the crab, 
before the year is over, if left to itself in its 
native waters, will be found to have increased 
surprisingly, perhaps by a third or quarter of 
its original bulk and dimensions. 

Here, then, are we led to inquire into the 
modus oj>erandi by which this increase of 
bulk is effected. 

It is by a process termed exuviation, that 
is, a moulting of the old shell, that liberty is 
given for this now naked animal to expand in 
all its proportions. Not only ore the plates of 
the body thrown off, as well as those of the 
limbs, but the sheathing of theantenn®, fine 
as they may be, even of the spines and hair- 
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like filaments, is also cast off, together with 
the cornea of the eye, and the lining of the 
stomach, with its strong grinding teeth, which 
some of our readers have, no doubt, heard 
called “ the lady in the lobster.** The crus- 
tacean, now denuded, remains a soft, defence- 
less mass, invested merely with a thin pellicle. 

Various species have their own mode of 
effecting this exuviation, and their own diffi- 
culties to contend with, for the operation is 
not in all cases very easy. Some difference 
in this respect may not improbably depend 
upon the age or condition of the individual, 
or upon causes beyond our present knowledge. 

It is at this crisis, when the creature is 
soft and clad in a delicate pellicle, that its 
growth and general expansion take place ; and 
this increase of bulk appears to proceed with 
remarkable celerity, a degree of suddenness, 
as if the pent-up frame, ready in its confine- 
ment for a sudden and energetic process of 
development, waited only the bursting of its 
wall of durance. 

Every species, as we have said, presents 
us with its own mode of exuviation ; for the 
process is definite, and not irregular or as 
the chance may be. The seasons also of 
this change are to a great extent determi- 
nate, though exuviation may be hastened or 
retarded by circumstances, or altogether sus- 
pended, even before the normal stature is 
attained. Then of course no further moult 
takes place, the animal having attained its 
maximum of development. 

The armour being thus thrown off, and 
the soft pellicle-covered body having en- 
larged, the secretion of a new coat of mail 
from the surface of the pellicle commences 
and is speedily completed; the antenna? 
being again sheathed, the eyes fitted with 
new glasses, and the stomach relined and 
furnished with a new grinding apparatus. 

It is supposed that crabs, lobsters, and 
crayfish undergo this change annually ; but 
abundance of food and congeniality of tem- 
perature, or the contrary, hate, undoubtedly, 


much infiuence in hastening or retarding it. 

I We have every reason to believe that the 
exuviation of shrimps and prawns is very fre- 
quent, at least during the first period of their 
active existence, and it would appear 'i;hat 
this is also the case with the young of crabs 
and lobsters, the intervals being longer as 
maturity approaches. Perhaps a brief ac- 
count of the mode of exuviation in two spe- 
cies, the common lobster and crab, may be 
here admissible. Up to the time of its moult 
the lobster is active and vigorous, and con 
trary to what has been observed by Beaumur 
in the river crayfish or crawfish (which effects 
its freedom not without great struggles and 
contortions), it is agitated by no violent 
actions or convulsive efforts ; nay, so easy is 
the change that fine specimens, in the hands 
of the fisherman, have suddenly slipped from 
their encasement, leaving only their shell as 
the reward of his labour. 

It was by a circumstance of this nature 
that Mr. Couch w^as afforded the opportunity 
of witnessing the process and obtaining a 
perfect case left by the creature when it 
made its escape— for escape it did, to the 
no small annoyance of the fisherman, who 
was congratulating himself on a prize. 

In the specimen thus obtained by Mr. 
Couch, the sheathing of the antennae (horns) 
and complicated appendages round tho 
mouth, the eye-stalks, and the transparent 
come® were uninjured. The segments and 
joints of the posterior or tail portion of tho 
body, with the caudal or terminating plates, 
were all joined together, but without any 
intervening membrane ; while the under parts 
from beneath the snout, including the jaws, 
foot-jaws, great claws, and legs, with the 
breastplate, gullet or oesophagus, and inter- 
nal coat of the stomach, formed one connected 
portion. The manner in which the animal 
escaped was not to be mistaken. Through 
the middle of the carapace (backplate) ran 
a line as straight as if it had been cut with 
a knife, and evidently formed by a natural 
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proeess of geparation, for it even proceeded 
fltrotigh the centre of the snout to the ter- 
tninal pointed process, at the root of which 
it tomed off on the right side, so that the 
least effort of the animal was sufficient to 
afford it a passage.** 

Preparatoiy to this exuviation or moult, 
it would appear that the flesh within the 
great claws is astonishingly reduced in vol- 
ume and becomes very soft, parting from the 
thin, semi-osseous internal plate, which comes 
away attached to the joint of the formidable 
pincers so that it slips out with little difficulty. 

In the river crayfish the mode of exuvia- 
tion is different, and not only tedious, but, 
according to Eeaumur, even painful. 

In the common edible crab, Cancer pagu~ 
ms, the exuviation, according to Mr. Couch 
(an admirable observer), takes place by a 
separation of the backplate, or carapace, 
from the under investment, the animal lying 
on its back during the process. 

Previously to this process, as in the lob- 
ster and others, the fleshy contents of the 
limb-cases shrink very considerably ; other- 
wise the flesh of the great pincers (chclce), in 
particular, could not be extricated, for it does 
not appear that the shells of these chelce, 
either in the crab or lobster, are fissured. 

*‘The newly extricated crab, not unlike 
a lump of dough inclosed in membrane, has, 
at first, only strength enough to enable it to 
crawl to a place of safety — some crevice or 
hole. There it absorbs as much water as 
will distend its organs and their common 
covering, now as flexible as velvet, to the 
full extent of their capacity, by which means 
the deposition of the new calcareous crust is 
made according to the acquired bulk of the 
aaiimal, which is proportionally the most in- 
oreaaed in the youngest individuals.” In 
the eadiier stages of life, the exuviation and 
sudden pushing forward of growth occur 
several tjmes in the course of the year, but 
at more distai^ intOTals as the animal verges 
towards xnatoriiy. 


The drawing represents the carapace, 
or large backplate, of a crab, covered 
with oysters, one or two of which are at 
least from four to five years old, and have 
there remained since the time in which they 
were deposited as mere dots on the spot 
where they have grown undisturbed, until 
dredged up by the fisherman. This crab 
was alive when we obtained it, and so were 
the oysters, and it was a curious sight to see 
the crab crawling about with its living but 
oppressive burden, the weight of which, on 
terra Jirma, or, rather, the board of the 
fishmonger, evidently incommoded it. On 
this shell five large oysters were firmly fixed, 
so as almost to cover the whole surface of 
the carapace. Yet the crab was by no 
means large — certainly not fully adult, its 
breadth across being only seven inches. 
Besides the oysters, there was a sandy de- 
posit of considerable extent and elevation 
obscuring the head and the intervals be- 
tween mollusc shells, and passing underneath 
their elevated edges. This sandy deposit, 
the particles of which were firmly agglu- 
tinated together, and which, on Kprima facie 
view, resembled a sandy ant-hill, was the 
work of minute sea-worms, and was, in fact, 
a maze of burrows, which these sea-worms 
had constructed, and in which they dwelt, as 
in a populous city, and from which, when in 
the water, they half-extended themselves, 
twirling and twisting in quest of their ani- 
malcule food. The sight must have been 
very beautiful; but, when we obtained the 
specimen, though the crab and the oysters 
were alive, the delicate gelatinous sea-worms 
had all perished. Still their masonry re- 
mained to testify as to their ioi^ residence 
on a congenial basis. 

On considering this crab attentively, the 
following particulars struck us. It was not 
full-grown, it was not developed, and yet 
for four or five years it had not cast its cal- 
careous armour. This armour, or at least 
the backplate, was thinner than usual, and 
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l^e claws were small, in proportion, and by 
no means well-formed ; no doubt, tke oyster- 
sbells must baye impeded tbeir free action, 
at least to some small extent. The colour of 
the carapace was paler than usual, and its 
texture was brittle. The contents of the 
encasement, that is, the body and muscles of 
the crab itself, were emaciated, the flesh 
was flabby, and, altogether it was unfit for 
the table; it was a very “poor crab’* in- 
deed, probably half- starved, owing to its loss 
of activity. Now, our inference is this, viz., 
that at a certain period of its existence, 
after acquiring a new suit of armour, the 
crab in question became sickly, a regular 
and confirmed invalid, from what cause or 
causes we pretend not to say; that it 
lurked quietly in some sick-room, but not 
a very secluded one, not a deep recess; 
and that, stirring but little, the oyster-spat 
dropped upon it, developed, grew, covered it, 
and at length concealed it in the oyster-bed, 
among a crowd, to vrhich it belonged not, 
and where it was, so to speak, a stray sheep, 
a wanderer from its own domains. This, we 
know, that it was obtained by the oyster- 
dredger, and certainly it had no business in 
such a locality. Perhaps the very locality 
into which accident introduced it caused its 
sickness. How long it might have lived had 
not the ruthless dredger hauled it up, we 
cannot tell ; sure, however, are we that, what 
with five oysters, and the sand-agglutinating 
sea-worms, it must have dragged on a miser- 
able, back-burdened existence. “Call you 
this backing your friends P” 

N ow the present is not the only instance 
of a crustacean covered by shelled mollusca, 
or shell-fish, that has come under our observa- 
tion. A few years since, a living, good-sized 
lobster was presented to us for examination, 
the whole backplate of which was a mussel- 
bed; the mussels stood upright in dense 
array, forming a compact phalanx, a hedge- 
hog-back of mussels, each rooted to the spot 
where it had fixed itself in its primitive and 


imperfect condition. They were of large size, 
indeed of the largest, a suficient token of 
their long quietude. Strange and interesting 
was the spectacle. 

In the British Museum, and also in some 
of the local museums, specimens of lobsters 
and crabs bearing oysters and mussels, toge- 
ther with other burdensome parasites, are 
preserved as curiosities, and well worthy are 
they of attention. They prove that causes 
which we do not understand arrest the growth 
of crustaceans, not only in maturity, but in 
their earlier stages of existence, and also that 
this arrest of growth is by no means incon- 
sistent with a certain degree of vital energy. 
In the case of the crab figured, the animal 
had certainly not undergone exuviation for 
five years, was in a sickly state, but in that of 
the mussel-backed lobster no appearance of 
sickness was observable ; it was of proper 
weight, and thoroughly active, yet the mussel- 
bed must have been a fixture for at least 
three years. True it is that it was less in- 
commoded by its burden than our poor crab, 
inasmuch as the large caudal portion (its main 
mass of muscles) was not incumbered, leaving 
it to its full liberty of movement. Strange 
that it should not have cast off its armour 
for so long a period ; not more strange, how- 
ever, than many other points connected with 
the history of the crustaceans, into which 
we must not now attempt to enter. 

W. C. L. Maetin. 


FALLING STAES. 

— « — 

Fallii^g stABs furnish good practice to ama-» 
teur astronomers for the calculation of their 
distances from the earth, as well as their rate 
of motion through space. As they are usually 
abundant about the middle of November, 
we remind our fHends in good time, to enable 
them to prepare their minds on the subject 
of parallax* 
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THE “CONSECEATIO” COINS OF THE EOMAN EMPEEOES 
AND THEIE FAMILIES. 

IN TWO PIBTS. — PABT II. 


At the death of Vespasian, and the cere- 
monials connected with the declaration of liis 
apotheosis, a coin was struck by the senate, in 
deference to the wishes of his son Titus, of 
similar character to that issued on the death 
of Augustus. The car and elephants are, 
however, more richly executed ; the leaders 
of the elephants are larger and more dis- 
tinct, and the statue of the emperor bears 
on its extended hand a small figure of Victory. 
The inscription over the car is simply niv. 
AVO. VESP., for DIVO AVGVSTO VESPASIANO. 

To the Divine Augustus Vespasianus. The 
reverse of this coin has also the large S. C., 
and the name and titles of Titus. It was 
issued A.D. 180. 

Divine honours were conferred also upon 
empresses, and the daughters of emperors ; 
and similar coins to those above described 
were issued in honour of such events. Among 
these I have selected for my illustration one 
struck by Domitian, at the consecration of 
his niece Julia, the daughter of Titus. In 
this, as in other examples of coins struck to 
commemorate the “ consecration’* of females, 
the inventors of the devices used in the Eo- 
man mint displayed great ingenuity ; for while 
they strictly preserved the character of the 
car and statue first introduced into the Ho- 
man coinage, from the Greco-Egyptian type 
of the Alexandrian coin, above described, 
they, at the same time, succeeded in making 
tliem appropriate to a femal^ consecration. 
Tliis they effected by substituting a car- 
peninm, or covered car, for the war chariot, 
or the therift* A oarpentum device was first 
used on n coin struck in honour of Livia, 
the wife of Augustus, during her lifetime. 
The earpentum was, in tj^e early days of 


Home, a mere covered cart, such as was 
used by country people, especially for fe- 
males. It was generally drawn by mules, and, 
like all other carriages (excepting the thersa 
used for the statues of the gods, and the 
triumphal car of victors), was strictly ex- 
cluded from the streets of Rome during the 
republic. After the establishment of the em- 
pire, the privilege of using a earpentum in the 
streets on public festivals was conceded to the 
females of the imperial house, and also to 
those of a few other distinguished families ; 
and its use thenceforward became a badge of 
rank. It was in a carriage of this descrip- 
tion that the statue of a deceased empress 
w^as placed to be carried to the games of 
the circus, instituted in honour of her con- 
secration, and at once suggested to the 
designers of the types for the coinage, the 
idea of producing for the commemorative 
coins of deceased empresses an analogous 
device to that of the car with elephants. 
The coin under ^description, struck by Do- 
mitian to the Hitoory of his niece, bears on 
the obverse a rich earpentum, the earpentum 
pompaticum of state occasions; supposed to 
contain the statue of the empress, though it 
does not appear. On arriving at the circus 
the statue was removed with great ceremony, 
and frequently placed among the statues 
of the gods, as a supposed witness of the 
games established in honour of the deceased 
personage which it represented. Among 
the flatteries accorded to Julius Caesar, os 
we are informed by Dion Cassius, it was 
decreed by the senate that his iconic or 
portrait statue, sculptured in ivory, should 
accompany the images of the gods to the 
circus in a sacred chariot, and should stand 
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immediately opposite to that of Jupiter. 
In the space above the carpentum bearing 
the statue of Julia, on the coin engraved as 
below, and running round the border, is the 



inscription divae juliab avg. divi titi f., 
which would read at fulLlength, divae juliae 
AUGVSTAE DIVI TITI FiLiAE. To the Diviue 
J ulia Augusta, Daughter of the Divine Titus. 
Beneath, in what is technically called the 
exergum of the coin, is the usual s. p. q. b., 
and on the reverse there is a large S. C., the 
abbreviation of senatvs consvlto (by de- 
cree of the senate), surrounded by a legend, 
composed of the name and titles of Domitian. 

A beautiful and striking variation in the 
consecration typo is that found on the coins 
struck in honour of Sabina, the neglected 
wife of Hadrian. On the reverse of this 
elegant coin the figure of the empress, bearing 
a sceptre, is represented as, being borne to 
the regions of the gods on i^iio back of an 
eagle. Within the circuit of a floating veil 
are seven stars, representing a constellation, 
in which her spirit is about to take its abode. 
Beneath the figure are the letters S. C., 
and on the obverse a fine head of the empress, 
veiled, with an inscription to the effect that 
the coin was struck in honour of the Divine 
Augusta Sabina. It is thought by some 
that this coin was not struck by Hadrian 
to his long neglected wufe, but that after 
his death, which occurred shortly after that 
of Sabina, it was issued by his adopted son 
and successor, Antoninus Pius, out of re- 
spect to the wife of his adopted father. The 
selection of the eagle as the spirit-bearer 


is consistent with its received character as 
the messenger of Jupiter, as the swiftest of 
flight among birds ; in accordance with w hich 
quality it is made the bearer of the fulmen or 
thunderbolt, and is frequently represented at 
the feet of that deity, grasping the classical 
symbol of the thunder in both its claws. 
There is a fine representation of the eagle, 
as the bearer of a deified spirit, among the 
sculptures of the arch of Titus, in which the 
emperor is seen borne between the wings of 
an eagle, and crowned by a flying Victory. 
A precisely similar device was struck, among 
many others, on the ** consecratio ** coins is- 
sued in honour of the Empress Faustina the 
younger, the wife of Marcus Aurelius, which 
I have engraved in preference to that of 
Sabina, as being of better execution. 



Another variety of device found upon 
the consecratio ” coins struck by Marcus 
Aurelius, in honour of his beloved but worth- 
less wife, Faustina the younger, who, at the 
especial request of her bereaved husband, 
had been not only declared deified, but speci- 
fically declared to rank with Pallas as a virgin 
goddess, as though such a decree would at 
once refute the vulgar opinions regarding her 
well known profligacy. Of the coins struck 
in honour of the consecration of Faustina, I 
have next selected for illustration the one of 
the peacock type, engraved on next page ; 
the spirited and bold style, both of design 
and execution, being very remarkable. The 
peacock, as being sacred to Juno, appeared to 
the designers of that late age, who began to 
get critical in the selection of their symbols, 
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appropriate in connection with the con- 
f^oration of aii empress than the eagle^ which 
was strictly awarded 
to Jupiter, and con- 
sequently more in its 
place in the apotheo- 
ses of new divinities 
of the other sex. 
The legend, or in- 
scription, is simply 
consecejltio (the 
consecration) and S. C. On the obverse of 
the coin is the portrait of the empress, with 
the inscription diva . favstina . pia. 

The peacock is made to play a rather dif- 
ferent, but less conspicuous part on another 
of the consecration coins of Paustina, with 
the same motto, conseceatio ; the device 
being formed of a richly decorated couch or 
throne, having a sceptre lying on the place to 
be occupied by the new divinity, and in 
front stands a peacock, denoting that the 
throne prepared for the reception of Faustina 
is equal to that of J uno. On another coin, with 
the motto aeteenitas, the empress is seen 
seated on a throne, borne towards heaven by 
two winged female figures resembling the 
angels found in the mediaeval pictures of the 
great Italian masters. Some learned numis- 
matists have described these figures as the 
Hours, or as Nymphs of the air ; but Tristan 
considers them as representing the female 
relations of Faustina, who had died before 
her, and whose spirits return to bear her to 
the realms they have already known. On 
another type the. new divinity is borne aloft 
by a female figure bearing a torch, emblema- 
tical, perhaps, of the kindling of a new life. 

The next coin I have selected for descrip- 
ticm, on account of its l|paring a distinct kind 
of l^ype from thos described, though at a 
fpooh a very general one, is also found 
on a edin of Faustina’s. The device repre- 
sented within the legend, conseceatio, is 
that of a Bogus, or funeral pyre. Temporary 
structures of this kind, only erected to be con- 


sumed, were often made of the richest mate- 
rials, and surrounded with niches, containing 



statues of ivory, and other costly decorations, 
and often a number of objects, known to 
have been valued by the deceased. In the 
more costly pyres, the figure of the deceased, 
modelled in wax, was placed on the top of 
the pile, with the couch on which it had 
been carried, ubilo the real remains were 
enclosed in a chamber near the centre of the 
structure, which was filled with perfumes. 
The nearest relative, with his face averted, 
set fire to the structure, while others cast 
into the flames cups of perfumed oil, orna- 
ments, dishes of food, richly-woven clothes, 
and other things supposed to be agreeable 
to the deceased. On the apex of the pile, 
in the device under description, is a female 
figure in a biga, or car, drawn by two 
horses, doubtless a waxen effigy of the 
empress in her character of mother of the 
camps, mater castrorum, which she had 
assumed in order to acquire favour with the 
troops. It was customary on these occasions, 
just at the moment that the waxen figure 
melted into the flames, to release an eagle, 
which, taking a lofty flight, represented the 
escaping spirit of the material form that had 
just been consumed. 

At a later period, when the brilliant period 
of the empire was past, and the arts had 
sunk to a very low ebb, other devices of a 
more simple character were adopted, as being 
easier to execute. These, however, if less 
fanciful, wmre, perhaps, equally poetical in 
their conception, and, if leas picturesque. 
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were, perhaps, more spiritual j for, as Chris- 
tiauity spread, eTen Fagan rites gradually 
assumed a less materialistio aspect, which is 
shown in the devices, however poor in exe- 
cution, which are found on the consecratio** 
coins of the last emperors. On a coin struck 
by Maxentius to commemorate the con- 
secration of his son Bomnlus, the kind of 
type alluded to occurs. On the reverse of 
this coin (engraved below) is represented a 
tomb with the doors partially open, as for 
the escape of the departing spirit, which is 
symbolized by an eagle on the top of the 
structure in the act of taking flight. No 
human form is carried by the eagle, as in the 
earlier types of the consecrative coins, but 
the spirit is deemed invisible, while borne 
aloft to the region of the gods by the bird of 
Jove. The inscription is aeteenae me- 
MOEiJE (in eternal memory), and below, 
M. osT. s., which, at length, would read 
MONETA OSTIA SBCUNDA (denoting the 
place where the coins were 
struck) ; for the national 
coinage was no longer 
confined exclusively to 
Borne, as in the more 
palmy days of the impe- 
rial rule, but provincial 
mints had been established in various districts 
of the empire. 


A great variety of types of Hus last dass 
might be described, but they are so similar 
in their leading characters, that little would 
be gained of sufllcient interest to the general 
reader, seeking rather the recreations than 
technicalities of science. There are, how- 
ever, certain unexplained types of similar 
character in our early Saxon coinage, which 
it might prove very interesting to inves- 
tigate more fuUy, as they might turn out 
to be consecrative types imitated from 
those of the late Boman coinage, instead 
of mere ‘‘houses** or fortresses, as they 
have been previously described to be. A 
more careful examination may prove them 
to be representations of tombs copied 
from those of the late Boman coins of the 
“ consecratio** types, and used on similar 
occasions ; this, however, is at present mere 
conjecture. In conclusion, I may add that 
I he whole series of consecrative coins of the 
Boman empire, from those relating to the 
death of the first Caesar to those of the 
latest of the degenerate emperors, forms a 
most interesting field of examination and 
study, which will yield an abtmdant har- 
vest of recreation as well as instruction. 
The numerous varieties of type issued at 
the consecration of Faustina the younger 
might alone form the subject of a very inte- 
resting essay. H. Noel Humphreys. 



THE EXPANSION OF METAL, 

ILLUSTRATED BY EXPERIMENT. 


It is well known that heat aflfeots the size of 
bodies— an increase of temperature expand- 
ing, and a decrease contracting them— -and 
although very little is known of the nature 
of heat itself, some of its ^ecU on bodies 
which come within its influence may be even 
rendered visible, when the amount of heat 
applied is far below that of what we call fire. 


Every one is familiar with the efiect of heat 
in expanding a column of mercury or spirit, 
as in a common thermometer ; but probably 
comparatively few have seen its eflects on a 
J)ar of metal— say of copper, for instance. 

The writer has for many years been in 
the habit of illustrating the subject by 
means of an original contrivance, which may 
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bd wHj comprehended by referring to the 
ftooompanying diagram. 

The oblong figure represents a common 
date, which may be suspended from nails in 
a wall by the rings o h. The bar extend- 
ing from A. to c is a copper wire, about one- 
tenth of an inch thick, Jixed to the slate at 
A, but free to move in the direction of its 
length at c. The pointer, c f, has a notch 

H 



in it at c, on the side towards a, and moves 
freely on a fulcrum, n (a well-rounded piece 
of metal, securely fixed in the slate, to fit a 
small hole in the pointer, c r, at n), about 
one-tenth of an inch below the notch. The 
weight of the index keeps the wire a c 
(which is filed to a sharp edge at the end c 
to fit the notch) against the notch. 


I 


If A c be lengthened, it will obviously 
(a bebg Jixed) cause the index c f to move 
upwards on the graduated arc at f. Apply 
a lucifer taper to the copper wire, say at b, 
and the index will at once move upwards. 
Remove it, and, as the metal cools, it will 
gradually fall. The experiment is a very 
simple one, and illustrates the subject in a 
very pleasing manner. The dimensions of 
the instrument may be considered as ad 
libitum; but a convenient size will be as 
follows : — A c « 1 foot ; c D (i. <?., from the 
notch to the fulcrum) == of an inch; 
D F = 10 inches. For every hundredth of 
an inch movement of the radius c d, f will 
move an inch — an amount soon obtained by 
applying the taper as above. 

The instrument is simply designed to 
show the expansion and contraction of the 
copper wire, not to measure it accurately. 
The one constructed by the writer is suffi- 
ciently sensible to show a difierence in the 
length of the wire by the alteration of the 
temperature of the air in a room, at different 
periods of the year, and by a slight calcula- 
tion may be made to answer the purpose of 
a thermometer (in some degree), although 
an indifferent one. 


William C. Buedee. 
Observatory, Clifton, Bristol, 


PHRENOLOGY IN THE POULTRY-YARD. 


That the brain is tho organ of the mind, and 
the ultimate means by which it is brought into 
relation with the material objects around us, 
is a fact admitted by all persons who have 
bestowed a bought upon the subject. Phre- 
nologiitSt however, take a step in advance of 
this poeilioli^ and map out the brain into 
certain regions, asserting that the different 


parts have distinct functions to perform ; for 
instance, that one part is concerned in the 
perception of colour, a second with that of 
size, a third with that of form, and so on ; 
and that the higher or reasoning faculties are 
situated in a distinct part of the brain from , 
those which are concerned in the perception 
of external objects, and that both these pro- 
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tions again are separated from those that fundamental principles on which phrenology 
influence the lower animal propensities of is baaed, I cannot conceal from myself the 
eating, drinking, fighting, etc., etc. Nor do serious difficulties which are opposed to its 
they stop here, but, proceeding still further, general reception. One of the most curious 
they assert that the size of these different of these I propose to bring before the readers 
parts of the brain is indicative of the power of Eecbeativb Science in this paper. 



Fig. 1. — Skull of a Hen, showing spherical tuberosity. 


of the faculties which are exercised by them ; Among our ordinary domesticated poul- 
and, therefore, that we may judge of the try, all of which are usually regarded as 

mental character of an individual from a con- being merely varieties of the Qallus domes^ 

sideration of the shape of his head. If these iicus^ there exists a breed in which the shape 

statements are true of human beings, they of the brain and the whole structure of the 



Fig, 2. — ^Longitudinal Vertical Section of the Skull of a Cock, showing the shape of the cavity 

containing the brain. 

must be also true of the lower animals ; and cranium arc of the most extraordinary cha- 
phrenologists speak confidently of the great racter. The front part of the skull is ex- 
development of the combative organs of the panded into a very large protuberance, 
bulldog, and so on of other animals. which is partly formed of bone and partly 

Without attempting to deny the great of membrane. By far the larger portion 

K 



106 


EEC»BATIVE SOHarOE. 


^ toon is oontained in this tuberosity, 
and is oonsequently protected from injury 
chiefly by the skin and feathers ; the hinder 
parts of the bram are situated as usual in the 
oavi^ of the skxdl, and as the communication 
between the posterior cavity and that of the 
tuberosity is small, the brain necessarily 
assumes the form of an hour-glass, the front 
portion being, however, much larger than the 
hinder. 

This very extraordinary structure, which 
is developed long before the escape of the 
chick from the shell, is constantly present in 
all the fowls of the variety. So remarkable 
is it, that the celebrated naturalist Pallas re- 
garded it as being produced by a cross with 
the Guinea-fowl (a 8upj)08ition which is alike 
erroneous and absurd) ; and in the Catalogue 
of the Museum of the Eoyal College of 
Surgeons, London, a very old specimen was 
described by one of the highest of our living 
scientific authorities as the result of disease, 
whereas the conformation exists in every 
fowl of the variety. Nor is it to be regarded 
as a recent or mere temporary freak of 
Nature ; on the contrary, it has been per- 
sistent for centuries, and is hereditary in the 
race. It was noticed more than two hundred 
years since by the old anatomist Peter 
BoreUi, and was described fifty years since 
by the celebrated Blumenbach. 

That my readers may better understand 
the remarkable structure that I have endea- 
voured to describe, two engravings are given ; 
the first being an external view of the skull 
of a hen of this variety, showing the large 
globular tuberosity, the membrane closing 
in Ihe openings having been removed ; the 
second giving a view of a section of the skuU 
of a cock, in this the cavity containing the 
brain is displayed, ^nd the peculiar shape of 
.that organ may be inferred from it. 

let me ask phrenologists, what 
iltonitioa, in the mental character of these 
birds ought to restdt from such an extraordi- 
nary change in the form of the brain ? Surely, 


this is not an unfair questionP I, therefore^ 
pause for a reply ; and if any of my phreno* 
logical readers will say what ought to be the 
character of such a bird, I will next month 
tell them what its instincts really are, and in 
what manner its mental faculties are aflected 
by its very peculiar conformation. 

W. B. Tegetmbiek. 


AQUATIC ARCHITECTS. 

— — 

Entomologists are familiar with the diving- 
spider, the caddis-fly, and other architects 
that pursue their ingenious labours under 
water; but it is not generally known that 
the larv 8 B of the pretty beetle Leptura 
micans passes the winter under water. I 
have often taken them in winter when en- 
gaged in brook- dragging, and for a time 
was puzzled to determine what they were. 
On the submerged roots of water-grasses 
will often be found attached small, egg- 
shaped, brown cocoons, nearly as large as 
the seeds of the smallest kidney-beans. On 
examining these they will be found to be 
the water- cases of larvae, containing within 
them the partially-completed beetle in a state 
of torpor. As the imago of Leptura micans 
passes an aerial life, we must not look to the 
parent as the author of this provision for the 
safety of its progeny during winter. The 
probability is that the insect resorts to the 
water-side, and deposits its eggs on the 
leaves of aquatic plants, which in due time 
are hatched, and for awhile lead an aquatic 
life ; and at last prepare for their final change 
to winged beetles by constructing a water- 
tight cocoon, within which they are ulti- 
mately developed. We know very little yet 
of the minute economies of insect-life, and 
every fact that can be added to their history 
introduces us to a new field of observation. 

H. 
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MBTEOBOLOaY OP OCTOBER. 

WaOX ODSBBVATtONfl AT HIGHFIEII) HOUSE OB BUBTATOBT. 




ereateet 


Greatest 

Amofimt of 

Year, 


Heat. 


Cold. 

Bain. 


Degrees. 


Degrees. 

Inches. 

1842 


.. 58-0 . 


23-0 

. .. — 

1843 


.. 66-0 . 


25'0 

. .. — 

3844 


.. 63-0 . 


81-0 

, 1-6 

1845 


.. 66-0 . 


31-0 

. .. 1*7 

1846 


.. 70-0 . 


81-0 

. .. 4*8 

1847 


. . 64-5 . 


860 

. ., 2-4 

1848 


.. 71-0 . 


82-2 

. .. 4-7 

1849 


69*0 . 


27-7 

. .. 81 

1850 


.. 717 . 


28-5 

. . . 21 

1851 


.. 70-0 . 


30*0 

. .. 2T 

1852 


.. 62-5 . 


28-5 

. .. 2-9 

1853 


.. 05*2 . 


270 

. . . 3*3 

1854 


. . 66-4 . 


24-6 

. . . 0-9 

1855 


. . 67-9 . 


80-0 

. . . 4-7 

1850 


. . 68-2 . 


29-0 

. . . 3-8 

1857 


.. 71-0 . 


31*5 

. . . 2-3 

1858 


.. 69-5 . 


32-2 

. . . 3-3 

The 

greatest heat in 

shade reached 71-7® in 1850, 


and only 68*0° in 1842, giving a range in greatest heat 
of 13-7® for the past seventeen years. 

The greatest cold was as low as 23*0® in 1842, and 
never below 86*0® in 1847, giving a range of 13‘0’. , 

In 1854 only nine-tenths of an inch of rain fell 
in October, whil^ 4*7 inches fell in October, 1848, and 
again in 1855, being a range of 8| inches. On 19th 
October, 1846, 1*3 inches fell, and on October 7th, 
1849, an inch of rain fell. ^The average rain-fall in 
October is nearly 8 inches ; it is a wet month. 

E. J. Lowe. 


ASTEOITOMICAL OBSERVATIOISrS 
FOE OCTOBEE, 1859. 

The sun in Libra till the 23rd, then in Scorpio. 

The sun rises in London on the Ist at 6h. Im., and 
on the 81st at Oh. 53m. He sets on the 1st at 5h. 37ra., 
and on the Slst at 4h. 84m. 

Twilight ends on 3rd at 7h. 26m. ; Slst, 0h. 28m. 

Day breaks 5th, at 4h. 15m., 29th, 4h. 56m. 

Length of day on the 12th, lOh. 58m., and on the 
27th, 9h. 55m. ; the decrease being 5h.22m. on the 5th, 
and 6h. 27m. on the 24th. 

Full moon on the 11th, at llh. 51m. p.m. 

New moon on the 26th, at Oh. 82m. a.m. 

Moon nearest earth 22nd, furthest 6th. 

Mercury very small, unfavourably situated. In 
Virgo at commencement, in Libra at dose of the 
moon. In superior conjunction to the sun 11th. In 
conjunction witii Venus on 20th, near moon on 26th. 

Vanns is at her greatest dis^ee Arom the earth, 
and aituated near the horizon ; the is, thereihre, e» 
tremely unfaronrable for observation. She is in Viigo 
till towards the end of the month, and then in libra. 
Mars a morning star, unfavourably situated. laI«eo 




in the beginning of the month, then in Virgo. On the 
doth, at ^ 20^ p am he is only two minntes west 
of Virginis. 

Jnpiter is a fine object after midnight in the 
N.E. He is in Gemini at the commencement, and in 
Cancer at the close of the month. The following 
eclipses of Jupiter's satellites will be visible: — On 
the 4tb, at 3h. 54m. a.m., the 2nd moon disappears. 6th, 
at lb. 29m. a.m., the Ist moon disappears. 10th, at 
Ih. 40m. a.m., the 4th moon disappears. 10th, at 4h. 
24m. a.m., the 4th moon reappears. 18th, at C^. 21m. 
a.m., the Srd moon reappears. 18th, at 3h. 22m. a.m., 
the ist moon disappears. 20th, at Ih. 14m. a.m., the 
Srd moon disappears. 20th, at 4h. 21m. a.m., the 8rd 
moon reappears. 20th, at 5h. 15m. a.m., the 1st moon 
disappears. 21st, at llh. 44m. p.m., the 1st moon dis- 
appears. 26th, at lOh. SSm. p.m., the 4th mo<»i 
reappears. 27th, at 5h. 11m. a.m., the Srd moon dis- 
appears. 29th, at Ih. Im. a.m., the 2nd moon disa]^ 
pears. 29th, at Ih. 86m. a.m., the Ist moon dis- 
appears. 

Saturn is an evening star till the 29th, after which 
a morning star. He is in the constellation Leo. A. 
pleasing telescopic object, although tbe position of 
his rings are not favourable for telescopic observation. 
He is 2® N. of tbe moon at 7 a.m. on the 2l8t. 

Uranns is in the constellation Taurus, and is be- 
coming more favourably situated for observation. He 
resembles a star of the 6tb magnitude, and cannot be 
seen during moonlight. 

Vesta is in Cetns, and will be brightest on the 5th 
(at the time of opposition). This planet, about the 
7 th, makes an equilateral triangle with the stars Th€ia 
and Eia Ceti. Being of the 7th magnitude, it is only 
just visible to the unassisted eye. 

The moon is in the Pleiades near midnight on tbe 
14th. There will be an occultation of Taygeta (5lh 
magnitude star) on the I4th ; disappearance, 11b. 43m. 
p.m., reappearance on the 15th, at 12h. d6m. a.m. ; 
another of Maia on the 15th ; disappearance at mid- 
night, and reappearance at Ih. 7m. a.m. 

The sun south on the 8rd, at llh. 49m. lOs. a.m. ; 
on the 18tb, at llh. 45m. IBs. a.m. ; and on the 28th, 
at llh. 48m. 56s. a.in. 

Equation of time on tbe Ist, 10m. ISs. ; on the I5th, 
14m. 5s.; and on the diet, 16m. 158. £. J. Lows. 


THINGS OF THE SEASON— OCTOBEB. 

FOR VARIOUS LOCALITIES OF GREAT BBITAXK. 

Birds Arrivino. — Royston Crow, Common Shovel- 
ler, Hartford Warbler, Woodcock, Snipe, Wild Goose, 
Teal, Lesser Guillimot. 

Bibos DEPABTivad— Common Marten, Sand Mar- 
ten, Hobby Falcon, Bhortpcared Owl, Water-rail, Land- 
rail, Bedatart, Sandpiper, Canadian Goose (rare), 
Bing Ousel 

Ibsegts.— C^ e Fly, Blow Fly, Water Scoxpion. 

Wild Plants in Flowbr. — Common Ivy, Genista 
pUosa, Purple Violet, Shepherd's Spikenard, Arbutua, 
Winter Green. 
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jVP ^otewortlg^ CTorner. 

Ths Affbction of Fish. — ^As cold-blooded as a 
eod, as senseless as a fish, are proverbs which go far 
to deny any overflow of aflection to tlie piscine race. 
Those of our readers who, having aqnatic vivaria, are 
in a position to observe the inhabitants thereof^ may 
tell us better. Walton, copying from old Burton, tells 
us of several veiy long-lived fish, and of some which 
were so fond of him who fed them, that they would 
rise at his calL Pennant has a story of the blue 
shark permitting its young when attacked to take re- 
fuge by swimming down its throat; however that 
may be, the question of the return is the most diffi- 
cult. The descensm is easy enough, no doubt. 
There is another reason against fish having afiec- 
tion, to which, notwithstanding the classical story of 
Z Nubian having tamed an oyster which followed 
him about like a dog (?), we arc inclined to give much 
weight. This is their amazing fecundity. A single 
diild is nearly always a pet, t.e., a spoilt child. A 
large frmily has very little affection wasted upon its 
individual members. How can any one — ^fish, flesh, or 
fowl — ^love 100,000 little ones at once ? Yet, as has 
been often quoted, Leuwenhoeck found 9,000,000 eggs 
in a single cod ; Petit 300,000 in a carp ; Hamer the 
same number in a tench ; in a mackerel 500,000 ; in 
a flounder, 1,357,000. M. Rousseau took from a stur- 
geon 1,567,000 eggs. Shell-fish are not so prolific ; 
nevertheless, a lobster yielded 7,2*-i7 eggs; a prawn, 
3,806 ; a shrimp, 8,057, This, we imagine, should settle 

question of the affection of very prolific fish. Of 
the affection of the cetacea there can be but little doubt. 

Abundance or Fungi. — In the south-eastern 
counties of Ireland, there has this year been an 
extraordinaiyr increase in the number of mushrooms, 
with which the pastures have been literally whitened. 
On the hills, and wherever the grass is of a few years’ j 
standing, they have been so numerous that several ' 
might be found in every square yard. The people 
have gathered immense quantities for immediate use, 
and for the manufacture of catsup. In some places 
whole cart-loads have been seen thrown away, simply ^ 
because more had been gathered than could be used. 
Nor have other kinds of fungi been less numerous. 

A very dry season was succeeded in the beginning of 
August by heavy rains, and the growth of fungi imme- 
diately followed. The immense abundance has never 
been equalled in tlie memory of even the “oldest 
lidiabitant.** 

Katubalist’s TsLEScoPUb — Mr. Noteworthy is re- 
minded that until the ^iticians prepare an instrument 
wtpresdly for outdoor observations, much may be done 
wllb file ordinary single opera-glass, purchaseable any- 
whefo for mbotit 12#. 6i. Mr. Noteworthy has long 
had one lying in an old drawer, and until reminded of 
it by the Int^of a reverend friend, had alt^ether for- 
gotten ite nao and trains. To see a tomtit pick the 
seeds from a elump of hemp plants is alone worth (he 
cost of one of these exc^^t instruments. 


Origin of Words. — The liistory of a word, like 
the honest history of any man or thing, will tell you 
much ; but to know tlie history of many, they should 
be more wisely spelt. Look at&e word “Admiral," for 
instance. What business has it with that letter “ d " ? 
Milton, no mean authority, always spoils it “ Amiral." 
Satan towers above his fellows, 

“ Like the mast of some tall AmxraV* 

Its origin is thus given : — In opposition to the 
Venetian galleys used in protecting the Crusaders 
in the eleventh century, the Turks sent out a gene- 
ral governor of the fleet, an Emir or EmeraL The 
Venetians, in adopting the officer, took also his name. 
Bailey gives the derivation thus : — Amir^ Arabic, “ gover- 
nor oAxoc’, Greek, “ of the sea." Johnson says, “ from 
the French Amiral,' of uncertain etymolog}\" The 
! French derive it from 'Amir," and are logical in their 
spelling. If so, why, we ask, do we use the df 

Rock-work for Fern Cases, etc. — Don’t forget 
that pumice-stone is very light, free from pernicious 
ingredients, and of a suitable colour for miniature rock- 
erics, without necessitating the trouble of washing 
over with Portland cement. Better still for fern cases 
is the petrified moss from Scarborough, Clougliton, 
Nidderdale, Knnresborough, etc., which you may get 
in quantity either at those several places or at the 
London shops where shells and curiosities are sold. 

ArrEARANCE OF A SXAE UNDER THE TELESCOPE. — 

There is much difierence between a star and a planet, 
as seen through a telescope. In looking at the latter the 
body is visible ; in the former it is only a concentrated 
light, the body itself being too far away in space to be 
seen. In order to focus a star, the tube must be 
drawn out until the object is reduced to its minimum 
size ; it will then be shorn of its rays, and will put on 
a somewhat planetary appearance; the smaller the 
telescope the less planetary will the star appear. If a 
telescope be not achromatic, it will not be possible to 
focus a star so as to free it from/«^»c light. In look- 
ing at a planet every additional power used increases 
its size, but in looking at a star the contrary (from the 
reason given above) takes place ; the star diminishes 
in size, yet increases in brightness, and this diminu- 
tion must go on until telescopes are constructed so 
lox^e and powerful as to reduce a star to a mere point ; 
after this any additional power would increase the 
size, as then the body itself would be seen. 

Pistol Camera. — ^Mr. Skaife is reported to have 
inveuted a photographic apparatus which takes pho- 
tographs instantaneously, and has been named the 
“ Pistol Camera," from the rapidity with which “ when 
presented," it “ goes off." Is this shooting the sun, 
shooting the moon, or shooting the shadow? 

Natitie’s Bountiful Provision.— We may obloia 
a tolerable insight into Nature’s care for her children, 
by considering the fertility of two animals only, the 
pigeon and the rabbit. It is fairly calculated that a 
single pair of pigeons might produce, indirectly, in four 
years, 14,780 others. In the same period of timeacouple 
of rabbits would have originated 1,274,840 buimles. 




BEOEEATIVE SCIBNCE- 


109 


1 . a 



5 



SCIENCE ON THE SEA-SHOEE. 

II. — rnTSIOLOGY OF SPONGES. 




Having obtained a glimpse of tbe important 
part the sponges have performed in building 
up the rocky fabric of the world, let us take 
note of a few facts of their modern history, and 
W^'e shall then be better prepared to ascend a 
step higher in the ladder of marine zoology. It 
must not be supposed that remains of sponges 
are found only in flints ; chalk also abounds 
with their spicules. The muddy deposits now 
forming round our coasts receive additions 
from the sponges that now people the seas ; 
and in the white sand of the Mediterranean 
the remains of sponges are in regular process 
of deposit, and in many instances these prove 
to be almost identic^ with those found in 
the flints (7). On the other hand, many fossils 
besides those of sponges abound in flint; 
polypes, foraminifera, flsh-scales, desmidiae, 
true shells, etc., etc., are evidences of the va- 
rieties of life which abounded in the ancient 
teas. Now, look at this piece of sponge 
which I have brought with me to clean the 
tides of our glass vessels. It is the common 
sponge of commerce. At flrst sight, the 


meshes appear to be confused, but, on close 
inspection, we can easily detect channels 
passing through from the external wall to 
the inner side of the cup-shaped mass. 
Around these are numerous small pores, and 
the universal prevalence of these pores gives 
the family its scientific name of Tortfera. 
We know but little as to the life of the 
sponge. It was at first a stretch of imagina- 
tion to conceive the mass contracting and 
dilating, and thus causing a regular flow of 
water through the pores to the interior, and 
by the tubes again to the exterior, the food 
being separated for the use of the creature 
by the straining process: This has since 
been proved to be the mode of its living, the 
sponge proper is the frame-work or skeleton, 
and the gelatinous living fabric which re- 
sides in and upon it obtains nourishment in a 
manner similar to that of the minute ciliated 
creatures that we delight to watch under the 
microscope, churning the water and entrap* 
ping all sorts of unsuspecting creatures in 
their unscrupulous gullets. It was reserved 
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for Mr. Bow^rbank to dose an open ques- 
He discovered that the sponges are 
provided with cUia, and thus fairly esta- 
blidied them in the animal kingdom. He 
saw not only evidences of cilia, but the true 
hair-like processes playing with the regularity 
of paddle-wheels, transmitting a stream of 
water through the mass of the tough skeleton, 
and by a regular process of fishing obtaining 
its share of the bounties of the sea. Here is 
a fine boulder, half covered at this present 
low tide. With my bare arm I can reach 
down into one of its rough hollows, and with 
detective fingers obtain to a certainty one of 
the best of the sponges for microscopic ob- 
servation. Here it is; a dirty-looking, funnel- 
shaped mass, and its name a very inviting one, 
“Crumb of bread,” which it certainly some- 
what resembles . Transferred to a small j ar of 
fresh sea-water, wrapped round with a strip 
of wet fiannel, and at once conveyed to the 
basket, it will be alive when we get home, 
and perhaps may live a week ; and if we put 
on all the power we have, with a good light, 
we shall see the cilia imitating clock-work. 
In the fresh-water sponges [Spongilla), simi- 
lar ciliatory appendages have been observed, 
and were admirably studied by Lieberkiihn, 
who noticed that they disappeared with the 
approach of winter, indicating that probably 
at that season the creature ceases to feed, 
and becomes partially or perhaps wholly 
dormant. 

Another good sponge, which we may ob- 
tain almost anywhere on the coast, is the 
“ Sack,” which is not so suitable to show the 
ciUa, but the best of all to illustrate the rela- 
tion of the sponges to the history of flint. 
Tear it up, and put a |ragment under the 
microscope, and, wonder of wonders ! see the 
nuidse of geometric forms exhibited in the 
bones of the creature ; for who can help re- 
gar^Sg spicules as bones, even though a 
sponge be invertebrate P It is a wilderness 
of siliceous needles ; no, not needles, pins, 
for every one has a knob at the base, and 


they cross and reoross, so that the eye is 
be\^dered to trace them out finally j and 
yet all is order and unity. The fingers of the 
Almighty Maker were not more troubled in 
fashioning that microscopic lace of flint than 
in piling up the pinnacles of the Amdes. 
The jelly-like body of the creature permeates 
these spiny meshes of lime and flint, and 
thus, from the support it derives from them, 
they may truly be regarded as the bones of 
a boneless creation. Death dissolves the 
living film, but the spicules remain unhurt 
for a thousand years, and reveal themselves 
in their original sharpness and geometric 
accuracy of pattern to the eye of that pene- 
trator of mysteries, the microscope (2, 3, 5). 

The simplest of the Protozoa is the Ehizo- 
poda, of which we have an easily procured 
type in the Amoeba, a semi-transparent orga- 
nization, found in ponds and infusions. They 
are examples of polygastric animalcules, de- 
scribed by Pritchard as “ with one aperture 
only to the body, and no alimentary canal or 
lorica.” A specimen of AmoBha radiosa is 
represented in the cut at 1. It consists of a 
jelly-like body, capable of expansion in such 
a way as to manufacture for itself legs and 
arms, for it has no appendages whatever but 
such as it produces at will. Thrusting out 
portions of its body, it forms what are called 
“ pseudopodia,” of which the specimen repre- 
sented has four. If we were to watch it one 
or two might bo withdrawn, or one or two 
more extemporized, according to its own ec- 
centric vagaries. By means of these pseudo- 
podia it moves from place to place, and also, 
by a process of grasping and contracting 
them, it tucks into its body any morsel with 
which it comes into contact, and thus makes 
its temporary legs serve as feelers, feeders, 
and organs of locomotion. Strictly speaking, 
it has no mouth, and will as readily wrap up 
a grain of sand as a wandering infusorium ; 
but a power of digestion it has, and '^he sand, 
or the rejecjted portions of the embraced 
infusoria, are expelled through some part 
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of the l> 0 (ly, and tkns it gets its living. 
Witliiii tlie mass of the creature are tKe 
“many stomachs*^ wMcli form the basis for 
the classification of the polygastrica ; but 
they are mere vesicles surrounding a solid 
nucleus. The vesicles are by no means per- 
manent ; they appear and disappear according 
to the wants of the creature, which thus 
manufactures arms, legs, and stomachs as it 
wants them, and resolves them back into its 
own amorphous jelly-like body as soon as 
their purpose has been served. Now the 
physiology of a sponge may be considered to 
assimilate very closely to that of a rhizopod, 
for the gelatinous flesh consists of an agglo- 
meration of separate bodies, each formed 
on the plan of an Amoeba, yet acting in 
concert, and subsisting in one harmonious 
scheme of organization. At 4 is a reiiresen- 
tation of a part of the body of G-rantia, one 
of the marine sponges, which is seen to con- 
sist of a sort of community of Amoeba, with 
real cilia instead of pseudopodia. We can 
understand, therefore, how the cilia cause a 
current of water through the meshes of the 
sponge, how the particles of nourishment are 
seized and appropriated by the stomachs, 
and the rejected matters cast out with the 
efflux of the stream from the interior. This 
sponge has no net- work, and in this respect 
diflers from the ordinary type of structure. 

If we again take note of the porous sys- 
tem, which indeed is that which, to ordinary 
eyes, is all that is noticeable about sponges, 
we shall observe that the larger channels are 
few in number, but the small ones ramify 
through the whole mass. The larger aper- 
tures are called “oscula,” and the smaller 
pores and the two sets of apertures are con- 
nected within by means of canals, which 
again connect with another set of canals, and 
thus constitute a true circulatoiy system 
from witiiout by the pores to within, and from 
within to without by the oscula, and to the 
whole of these the homy, calcareous, or sili- 
ceous frame-work gives consistence and form. 


The passage of the current through the 
whole of its course may be very prettily 
observed under the microscope, by adding to 
the water in which a living specimen is placed 
a little flnely-powdered indigo. Dr. Ghrant, 
in 1827, first revealed to the world this curi- 
ous passage in the history of the sponges, to 
which has been added numerous additional 
details by more recent observers, among 
whom Mr. Bowerbank stands in the first 
rank. It should be added, as redeeming 
the sponge from the very low position in 
which we place the Amoeba, that it can open 
and close the oscula at pleasure, and that it 
has the power of forming new oscula if a 
larger current be required. These actions 
have been observed by Mr. Bowerbank in 
the common fresh- water sponge. 

The story of this wondrous life is not yet 
complete. The sponge can patch up any por- 
tion of its tough integuments that may suf- 
fer damage, and if two separate fragments 
are brought into juxtaposition, they will 
probably join together and become one mass 
as complete as if ah initio united. Professor 
Huxley has made observations on the inte- 
resting species called Tethys, which consists 
of a central whitish granular mass, associated 
with cylindrical spicula. Around this is a 
yellowdsh substance containing ova and stel- 
late spicula. External to this is a sort of 
sheathing substance called the cortical layer, 
shown of a darker tint on the margin of the 
section. This cortical layer is of a deep red, 
deepest towards the margin, and shading off 
to a lighter zone inwards. The lighter portion 
consists of closely- woven bundles of fibrous 
tissue, with here and there in its substance 
stellate spicules, while the darker outside 
zone is granular, and contains great numbers 
of crystalline spheres beset with short conical 
spikes (8). Throughout the whole substance 
are bundles of spicula ; at the centre they are 
somewhat regular in arrangement, but be- 
come more and more confused as they ap- 
proach the cortical layer, so as to htwm 
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ihe whole fabric together by a felfc of 
apieolee. 

The intermediate sabstance is the seat of 
the vital forces; figoratiyely speaking, it is the 
heart of the sponge. It consists of circular 
eells and of spermatozoa in every stage of 
development. “ The cell throws out a long 
filament, which becomes the tail of the 
spermatozoon, and becoming longer and 
pointed, forms, itself, the head. The perfect 
spermatozoa have long, pointed, somewhat 
triangular heads, about ^-J^th of an inch in 
diameter, with truncated bases, from which 
a very long fiKform tail proceeds. The 
ova are of various sizes ; the largest are 
oval, and about ^ioth of an inch in diameter. 
They have a very distinct vitellary mem- 
brane, which contains an opaque coarsely gra- 
nular yolk.” These details are presented 
at 9, where the ova may be seen embedded 
amongst the stellate bodies. 

It should be borne in mind that the order 
of reproduction, so clearly explained by Pro- 
fessor Huxley, has been seen only in Tethys, 
and it is therefore only by analogy that we 
can predicate a similar propagation of ova in 
sponges generally. Lieberkiihn has observed, 
in the fresh-water sponges, small moving 
corpuscles similar to the spermatozoa of 
Tethys, and to Carter we are indebted for 
drawings of the seed-like bodies occurring 
in Bpongilla meyeni, of which a portion of 
one is represented at 6. These are a sort of 
leathery capsules, externally tessellated by 
epicula, which in section give them the ap- 
pearance of toothed wheels. The capsule 
is filled with spherical cells containing ova, 
which when mature escape, through a hilum 
firom the seed-like boc^, under the form of 
« gelatinous mass, in which certain changes 
begin, mid the new life of the myriad germs 
is developed according to the order appointed 
them. But another mode of propagation is 
by wbat I^berkiihn calls swarm spores,” 
whifA are pr^erbially only the seed -like 
bddiea lii n peeuliar stage of development. 


Be that as it may, Lieherkiihn obtained 
swarm spores in active ciliary motion. In a 
few days they sank to the bottom of the ves- 
sel, where they began to adhere. They then 
expanded into a layer of gelatinous substance, 
and the characteristic flinty needles were pro- 
duced, and on the twentieth day became hona 
fide and recognizable sponges. Those who are 
familiar with ihe physiology of the protozoa 
will find no difficulty in reconciling with 
this distinct spermatozoid reproduction, a sys- 
tem of increase by gemmules and divisions. 
Sponges certainly do produce bud-like offsets 
which become provided with cilia, and row- 
ing away from the parent mass, establish 
themselves elsewhere as new colonies. The 
lower we descend in the ranks of both animal 
and vegetable life, the more numerous do we 
find the provisions for extension of the spe- 
cies. An Actinia may be cut in twain, and 
therefrom become two distinct creatures, 
each capable again of multiplication by ova j 
and below this low type, the possibilities of 
reproduction are still more varied, and evince 
the abundant provision of the great Archi- 
tect of the whole scheme for the preserva- 
tion, against all accidents and chances, of the 
humblest atoms of organized dust on which 
he has set the seal of his wisdom and power 
and infinite goodness. 

In future papers we shall endeavour to 
indicate the chief points of interest discover- 
able in the several orders of animal life that 
abound upon our shores, especially taking 
note of those which most readily adapt them- 
selves to the confined area of an aquarium. 
Those who would follow out into detail the 
history of the sponges will be best aided 
by Dr. G. Johnston's '‘History of British 
Sponges,” Griffith and Henfrey’s "Micro- 
graphic Dictionary,” and an excellent " Ma- 
nual of the Protozoa,” by J. E. Greene, 
B.A., in " Galbraith and Haug^ton’a Scieu- 
tific Manuals.” 

Shiblst Hibbxbi). 
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FLINTS OF THE UPPEE CHALK FOEMATION. 
— » — 


Evsbtbody knows the appearance of flint, 
but few persons are acquainted with its pre- 
sumed origin. If we go to the sea-side re- 
sorts of the Kentish and South-Eastern coast, 
we And abundant flints ; if we walk on the 
beach, there are flints innumerable, generally 
small and rounded, beneath our fatigued 
feet j if we walk along the roads, there are 
flints flanking us on each side in the walls. 
Gathered from the pebbly beach, they are 
selected and split by a sharp blow, and then 
built up in mortar, with their split facets 
outwards, so as to form an enduring, though 
rather rough, piece of walling. Nothing 
could present a better exhibition of the cha- 
racter and contents of chalk-flints than such 
a wall. If a geologist had been employed to 
display them in the fittest manner, he could 
not have succeeded better than the rough 
wall-builder. 

Suppose, however, that we enter a garden 
of one of the sea-side houses, and hope to 
find refreshment in shrubs and flowers ; al- 
though the place may by courtesy be called 
a garden, it is after all a mere repetition of 
flinty specimens. There are more flints than 
flowers, more chalk fragments than crocuses, 
and more pebbles than peonies. In truth, flint, 
either rough or round, either monstrously 
large or minutely sharp, meets us in all di- 
rections. There are even flint-faced houses 
as well as walls j there are flints beneath our 
feet, on eitlier hand, and above our h< 
Where did all these flints come from P 
is a natural inquiry, and we shall endeavour 
briefly to answer it. 

The Upper Chalk Formation is the original 
seat and source of all these masses and these 
rounded pebbles* Walking along the coast 
under the high-rising chalk clifls, wo see 
layers of flint lying in the chalk itself, and 


forming long-continued beds or seams, com- 
monly taking the same course, the same 
bendings and wavings, as the chalk itself. 
These beds of flint may be seen at Margate, 
running all round by the North Foreland, 
and continuing to Dover. At Brighton, when 
we have passed Kemp Town and approach 
Bottingdean, two layers of flint become visible 
and strongly marked; and at Bottingdean 
itself may be seen several layers of flat 
flint spreading out like hard tiles through 
the chalk. In the Isle of Wight similar 
siliceous seams are visible, and at Scratchers 
Bay, near the Needles, very remarkable ob- 
lique seams of flint are observable in lofty 
chalk cliffs. These were not deposited ob- 
liquely, but must have been originally hori- 
zontal. The fair inference, from flieir present 
oblique position, is, that they, together with 
the cliffs, have experienced an upheaval at one 
end of the range of cbffs in primeval periods, 
when the strata of chalk first formed hori- 
zontally were subject to great disturbance 
from the action of internal forces. A curious 
sign of the great force employed is the shat- 
tered condition of many of the flints, though 
still imbedded in the solid rock. The dip of 
the inclined strata is in general from 70^ to 
80’ ; but many of the beds, through a con- 
siderable distance, are quite vertical,, and 
present the remarkable appearance of chalk 
and flints standing as it were head down- 
wards, or much as if this page should be 
turned half round, and the lines of print 
stand upon their ends. 

It is a perplexing question which we are 
prompted to put as we look up at vast accu- 
mulations of flint, BO regular in their position, 
so irregular in their particular configuration: 
How came these hard bodies — ^bodies so hard 
that their name is a synonyme for unim* 
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pressiTeness — ^how came they to lie bedded 
in a mass 80 soft as chalk P the synonyme 
for hardness enclosed in that for softness? 
Philosophers cannot answer us unhesitatingly, 
they can only conjecture. A common flint, 
the refhse of our shores, the vilest material 
of rough buildings, is, after all the progress 
of science, still a standing mystery. 

A few points are, however, well ascer- 
tained, and they are these : All these flints 
were once in a state of fluidity. This is 
proved by the fact that they contain in, or 
fastened upon, their own substance numerous 
petrified remains of sponges and animals, 
which we shall presently describe. These 
could not have become imbedded in the sub- 
stance of the flint, and surrounded by it, un- 
less the flint had once been fluid or semi-fluid. 
Flint, also, as we now find it, or any siliceous 
substance of a similar character, can be re- 
duced again to fluid, or, as it is said, rendered 
soluble, when subjected to the action of 
caustic alkali (soda or potash) at a high tem- 
perature, in a steam-boiler or in chambers 
communicating with boilers. It readily fuses 
in a vapour heated a little above that of fused 
cast-iron. What is called Eansome’s arti- 
ficial stone is manufactured by processes of 
this kind. Chemists have discovered that 
flint, or silex, to use the technical name, is 
simply a compound of oxygen with a peculiar 
base (silicon). Silex is one of the simple 
materials entering into the composition of 
many rocks and strata, and that in so large 
a proportion that it is computed to form, 
either in a fluid or combined state, nearly 
one-half of the solid crust of the globe. 

A remarkable present production of flint I 
is now taking place im the siliceous deposits 
formed by the celebrated geysers, or inter- 
mittent boiling fountains, in Iceland, and on • 
a still grander scale in New Zealand, where, 
from the canier of the volcanic mountain of 
TongasirO^ of 6200 feet above the 

level of ^ sen, jets of vapour and streams 
of boiling water highly charged with silex 


are continually spouting forth. After dash- 
ing down the sides of the volcano in cas- 
cades and torrents, they empty themselves 
into the lakes at the base. As the tempera- 
ture of the water diminishes, a siliceous sinter 
is deposited in vast sheets, and in incrusta- 
tions of flint which are thrown down upon the 
extraneous substances lying in the course of 
these thermal or warm waters. Further* 
silex is actually precipitated by the boiling 
waters in the form of stalagmitic concretions, 
and in nodules resembling in colour and 
solidity tbe flints of the English chalk. This 
has been witnessed and reported by Dr. Dief- 
fenbach in his work on New Zealand. 

The most stupendous of the boiling pools 
which he noticed is partly surrounded by a cliff 
sixty feet high, which is oxydized, corroded, 
and undermined from the effects of the heated 
vapours which are continually issuing forth in 
jets. At the base of this cliff the pond is con- 
stantly boiling with a white foam, and throw- 
ing up fountains eight or ten feet high with 
great noise and violence. The generally in- 
soluble silex is here held in solution by the 
alkaline elements and very high temperature 
of the water. In another spot is seen a deep 
lake of a blue colour, surrounded by verdant 
hills, and in the lake are several islets, on all 
of which steam issues from a hundred open- 
ings between the green foliage without im- 
pairing its freshness. On the opposite side is 
a broad flight of steps, of the colour and aspect 
of white marble, with a rosy tint from silice- 
ous incrustation, over which flows a cascade 
of boiling water into the lake. 

On a small scale, Mr. Jeffreys has per- 
formed the same operation as that we hare 
just described as in actual occurrence in New 
Zealand. That gentleman determined, by ex- 
periment, that silex is soluble in water highly 
heated, without the presence of alkalies or 
other chemical agents. 

There can now be no difficulty in concern 
ing that silex was largely held in solution in 
the ancient chalk ocean, but there is consider^ 
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able diffiooliy in understanding how it could 
be precipitated in the manner we now behold. 
One ingenious and highly probable theory 
has been proposed, which is briefly this : — 
The common tuberous flints and the hori- 
zontal tabular flints, together with those 
forming oblique or vertical veins, were all 
produced by the same agency. We know, 
irom the frequent remains of sponges now 
distributed throughout the chalk, that these 
bodies were abundant in the sea that held 
the chalk in solution — so abundant that their 
remains are almost everywhere present in cer- 
tain beds and localities. Wherever a sponge 
settled upon shells or other organic bodies in 
the chalk ocean, it gradually enveloped it 
and grew round it more or less completely. 
It coated over any such mass upon which its 
gemmule might chance to settle, in a manner 
precisely analogous to the habits of the fresh- 
water sponge of our rivers, and to many other 
parasitical species which are inhabitants of 
the sea at the present period. As the sub- 
stance thus built upon was probably, to a 
small extent, immersed in silt or mud, we 
rarely find more than half or two-thirds of the 
surface enveloped, and it is from this circum- 
stance that we detect in chalk so many fossils 
which are, more or less, imbedded in flint. 
It is presumed that any flint found in the 
chalk formation was a mass of casing-sponge, 
which gradually accumulated round some 
organic nucleus, and either left the original 
body unchanged in shape, as we often find 
it, or in part transmuted the same into its 
own substance, leaving only tokens of the 
organism which may be detected by micro- 
scopical examination. As many of the or- 
ganisms would be broken up before the 
gemmule of the casixig-sponge fastened upon 
them, only fragments remain in the flint, and 
fon^liliies only impressions upon its outside. 

We eelect, for illustration, specimens 
of chalk flints fiom our own cabinet and 
such as may be ordinarily met with by any 
observant pedestrian, either in chalk districts 


or in gravel districts, such as are common in 
the vicinity of London, where the gravel is 
composed of flints derived from the chalk 

1. An echinus of solid flint, from the chalk 
clifis, Margate. In this specimen the mark- 
ings are particularly distinct, and it is evident 
that the liquid flint has filled up the original 
echinus, which has decayed away, leaving 
this interior cast of it. 

2. A similar echinus, from the London 
gravel, Regent’s Park. Although this echi- 
nus has been rolled about in its after course 
from leaving the chalk, yet it is as distinct as 
the former specimen which came at once from 
the flint in situ. 

3. A beautiful little echinite (Diademti 
depressa), from a chalk flint in the road on 
Haverstock Hill. Flint has entirely filled 
and surrounded it. 

4. A bivalve shell in flint, from Margate. 
In this case the half-enveloping flint w’as 
large, and the shell could not be made port- 
able without fracturing the flint. The shell 
projected some distance from the mass. 

5. A sponge enveloped in a flint casing, 
from the gravel of London. The net-like work 
of the sponge has been fully filled with silex. 

6. A ventriculite (from ventriculust a ven- 
tricle or sac) completely encased in flint, or 
perhaps a mere flint mould of the ventriculite, 
from the London gravel. This is a prevalent 
form in the gravel derived from the chalks 
Probably all such flints have been moulded 
in the cup-like cavities of zoophytes. The 
top displays the impressions of the reticu- 
lated outer surface of the original, the form oi 
which is conceived, from numerous specimensj 
to have been a hollow inverted cone terminate 
ing in a point at the base, which was attached 
by fibrous rootlets to other bodies. The 
outer integument was disposed in meshes like 
net- work, and the inner surface was studded 
with irregular openings, which apparently 
were the orifices of tubular cells. When the 
flint filling up the cavity of a ventriculite cac 
be extracted, it is a 86lid cone. 
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7. Another, but imperfect, mould of a ven- 
triculite, from the London grayel, showing the 
hollow interior, and on its edge a spine of 
an echinus {Cidaris clavigera) is impressed. 
Here then we have, as in all the other speci- 
mens, palpable proofs that the moulding or 
enveloping flint was originally liquid, and 
slowly and faithfully grew round or in the 
organic nucleus. 


Any pedestrian who keeps his eye upon 
the flints and gravel laid down upon the roads 
around London, as near Hyde Park, Be« 
gent’s Park, Hackney, etc., or even by search- 
ing the gravel path of his own garden, may 
And several such specimens, and reason upon 
them as we have reasoned in these explana- 
tory remarks. 

J. E. Leifchild. 


BIED-PEESEEVING. 


Almost the first thing a young naturalist 
takes interest in is what is commonly called 
** bird-stuffing,” and with him, when he at- 
tempts it, the term is very applicable. Oh ! 
the wretched, distorted things which rise 
from their coUapsed state, where it had been 
better had they remained, ** they mimicked 
Nature so abominably.” But wo must not 
suppress and dull the aspirations of genius, 
remembering that the most accomplished in 
any art had their beginning too. Many 
things are required to make anything of this 
art — such as delicacy of hand, great practice, 
but, above all, patience, the most inestimable 
of all common virtues. But I shall proceed 
to give a few plain directions, that the aspi- 
rant after taxidermal excellency may judge 
and try for himself, and not be disheartened. 
A fair specimen being obtained, take com- 
mon cotton wadding, and with an ordinary 
paint-brush stick plug the throat, nostrils, 
and, in large birds, the ears, with it, so that 
when the skin is turned no juices may flow 
and spoil the feathers ; you must then pro- 
vide yourself with the following articles 
A knife of this kind, a, which is very com- 
mon ; a pair of cutting plyers, b ; a pair of 
strong scissors, c, of a moderate size ; a 
button-hook, n ; a marrow-spoon, b ; and a 
hand- vice, f. With these, a needle and 
thread, and a sharpener of some kind, to give 
your knife an ooocasipnal touch, you are pre- 


pared, so far as implements go. Then pro- 
vide yourself with annealed iron wire of 
various sizes ; some you may buy ready for 
use, some not ; but you can anneal it your- 
self by making it red-hot in the fire, and 
letting it cool in the air. Common hemp is 
the next article, cotton wadding, pounded 



whitening, and pounded alum, or chloride of 
lime ; as to the poisons which are used, they 
will be spoken of by and by. You should 
also have a common brad-awl or two, and 
some pieces of quarter-inch deal, whereon to 
stand the specimens when preserved, if to be 
plaoed as walking on a plane j if not, some 
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wmdl pieces of twigs or small branches of 
tirees should be kept ready for iise, of vari- 
ous sises according to the size of the bird; 


something of this form. Spanish 
chestnut, or common laurel cut in 
December, will be found to answer 
best, but this must be regulated by 
fancy and the requirements of 
the case ; oak boughs are sometimes 
of a good shape. 

The best time for preserving specimens 
is in spring, because then the cock birds are 
in the best feather, and the weather is not 
too warm. In mild weather three days is a 
good time to keep a bird, as then the skin 
will part from the flesh easily. If a 
specimen has bled much over the feathers, 
so as to damage them, wash them carefully 
but thoroughly with warm water, and a 
sponge, and immediately cover them with 
pounded whitening, which will adhere to 
them. Dry it as it hangs upon them slowly 
before the fire, and then triturating the 
hardened lumps gently between the fingers, 
the feathers will come out almost as clean as 
ever. To test w^hether the specimen is too 
decomposed to skin, try the feathers about 
the auriculars, and just above the tad, and if 
they do not move you may safely proceed. 

Lay the bird on his back, and, parting the 
feathers from the insertion of the neck to the 
tail, you will find in most birds a bare space. 
Cut the skin the whole length of this, and 
passing the finger under it on either side, by 
laying hold of one leg and bending it for- 
ward, you will b,. able to bring the bare knee 
through the opening you have made ; with 
yxmr scissors cut it through at the joint ; pull i 
the shank still adhering to the leg till the I 
skin is turned back as far as it will go ; 
denude the bone of flesh and sinew, wrap i 
a piece of hemp round it, steeped in a strong 


solution of the pounded alum, and^hen pull 
the leg by the claw, by which means the 
skin will be brought again to its place. 

After having served both legs alike, skin 
carefully round the back, cutting off and 
leaving in the tail with that into which the 
feathers grow, that is, the “Pope's nose.” 
Serve the wing bones the same as the leg, 
cutting them off close to tho body, and turn 
the skin inside out down to the head. Tho 
back of the skull will then appear, and you 
will now find it of advantage, as soon as you 
have got the legs and tail free, to tie a piece 
of string round the body, and hang it up as 
a butcher skins a sheep. Make in the back 
of the skull a cut of tho annexed form, with 
your knife, which you can turn back like a 
trap-door, and with the marrow-spoon entirely 
clear out the brains ; A 
representing the neck, 
and B the skin turned 
back. Having done 
this, wash the interior 
of the skull thoroughly 
with the alum, and fill 
it with cotton wad- 
ding. The next operation requires care 
and practice ; namely, to get out the eyes. 
This is done by cutting cautiously until the 
lids appear, being careful not to cut the eye 
itself, and you can then with a forceps, which 
you will bkewise find useful, pull each from 
its socket ; wipe the orifice carefully, wash it 
with the alum solution, and fill it with cotton 
wadding. Cut off the neck close to tho skull, 
wash the stump, and the whole of the interior 
of the skin with the alum, and the slcinning 
is done. Now comes the stuffing. The ordi- 
nary mode used by bird-preservers is a simple 
one, and answers very well ; there is a French 
method, however, which has its advantages, 
and will be adverted to hereafter. Take a 
piece of the wire suitable to the size of the 
bird, that is, as large as the legs will carry, 
and bend it into the following form, a repre- 
senting tho neck, the body, and c, the 
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junction of the tail/allowing Buffioient length 
of neck for the wire to pass some distance 



beyond the head, and being sharpened at 
each end, which may be done by obliquely 
cutting it with the plyers. Wind upon this 
wire hemp to the size of the bird’s body, 
which you should hare lying by you to judge 
from, and it will present something of this 
appearance. You can shape it with the hand, 



but be careful not to make it the . least too 
large; and, after you have finished it to your 
satisfaction, you may singe it as the poulterer 
would singe a fowl, which will make all neat, 
but be particular to wind the hemp very 
tight. Then take the skin, lay it on the 
table on its back, and pass the wire at the 
head into the marrow where the neck is cut 
off, through above the roof of the mouth, 
and out at one nostril, and draw it up close 
to the skull ; turn the skin back, and draw it 
down over the hemp body, and pass the wire 
spike protruding at the lower end through 
the fiesh upon which the tail grows, about the 
centre, and rather below than above. The 
skin may now be adjusted to the hemp body, 
and sewn up, beginning from the top of the 
breast, and being particularly careful always 
to take the stitch from inside, otherwise you 
will draw in the feathers at every pull. At 
first sew it very loose, and then, with the 
button-hook, draw it together by degrees. 


With the plyers out two lengths of wire 
long enough to pass up the legs and into the 
neck, and leave something over to fasten the 
bird by to the board or spray upon which it 
is to be placed. The next operation requires 
some address and great practice, namely, the 
passing the wire up the legs. This is done 
by forcing it into the centre of the foot, and 
up the back of the legs into the hemp body, 
through it obliquely, and into the neck until 
it is pretty firm. In doing this, you must 
remember the ordinary position of a bird 
when alive, and, therefore, instead of passing 
the wire the whole way toithin the skin of the 
leg, when you get to the part where you 
have cut off the bone, that is, the knee-joint, 
pass it through the skin to the outside, and 
in again through the skin from the outside 
where the knee would come naturally in the 
attitude of standing or perching — it makes 
little difference which. This is essential, 
because if the wire be passed the whole way 
inside the skin, it produces a wrong placing 
of the legs. The accompanying cut will illus- 
trate this, a repre- 
senting the line in 
which the wire should 
run. The bird is now 
stuffed, and you may 
at once place it upon 
a spray, or board, as 
the case may be. In 
placing a bird upon a 
spray, the first joint 
should be bent almost on a level with the 
foot j and, in placing a bird on a board, one 
leg should be placed somewhat behind the 
other. If the wings are intended to be 
closed, as is usually the case, bring them 
into their place, which may be done by put- 
ting the fingers under them, and pressing 
them together over the back ; you may then 
pass a needle, or large pin, of which you 
should have a good supply by you, through 
the thick part of the upper wing intn the 
body, and so by the lower wing, and if y<Hi 
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aUnr tiiese to protmde, you may fasten to 
cme of them a piece of thread, and wind it 
carefully and lightly round the body, which 
will keep the feathers in their places, and 
this thread shoiild bo kept on for a fort- 
night or* three weeks, until the bird is dry. 
* ]Phe tail should be kept in its place also 
for the same time, by a piece of thin 

wire bent over it thus: ^ 

The only thing now to do ^ ^ 
is to put in the eyes. The colour of course 
depends on the bird, and these you may 
buy at any fishing-tackle shop. If you do 
not use eyes too large, you will find little 
difficulty ; the juice of the lids will act as a 
sufficient cement. As to the mounting, I shall 
say nothing about that now, but shall only 
advert shortly to a French method of preserv- 
ing, which is more difficult, but has the advan- 
tage of superior firmness. It is this : Measur- 
ing from the insertion of the neck to the tail, 
make a wire frame of this form, the measure 



taken being from a to b. Upon this wind 
hemp for the neck only, and place in the 
skin in the same way as before directed, only 
that instead of one wire being passed through 
that in which the tail grows, it is a fork 
that is passed through it. Having formed 
this frame, fit on to it two legs thus; 



ilidl tfter the fiwpe itself is in the skin, 


pass these from the inside down each leg, 
instead of from the outside, and fasten 
them on to the frame with the plyers by 
twisting the ends, b b, round the frame, 
c, in the first figure. This will make all 
firm, and you can then fill the body with 
cut hemp, and sew up. One word as to the 
other preparations used by bird-preservers. 
These are either corrosive sublimate or regu- 
lus of arsenic, which is yellow and of a con- 
sistence like butter. As I have said be- 
fore, in cold weather, when there are no 
flies about, alum will do perfectly well; in 
warm weather either of the two others may 
be used. I should prefer the former — corro- 
sive sublimate — as the other is “ messy,** and 
the chief object is to dry up anything which 
can be attacked by flesh-seeking insects. 
When you have finished your bird, you can 
lay the feathers with a large needle — it is as 
well to have one fixed in a handle and kept for 
this purpose — and, tying the two mandibles 
of the bill together with a piece of thread 
until the whole specimen has hardened and 
dried, the work is done. 

O. S. Bound. 

TELESCOPES FOE AMATEUES. 

— — 

Convinced that cheap telescopes are not 
common enough, and that such as are manu- 
factured are badly constructed, I venture 
therefore to submit the following details of 
the best that my brother and myself have, in 
five years* experimenting, managed to con- 
struct 

Tahe^ of zinc at per foot, so con- 
structed that it can be used at any length, 
from 11 ft. 7 in. to 11 ft. 10 in. Its larger end 
3 in., its smaller 2 in., in diameter. 

Ohject-glass — double convex lens of 144 
in. focus ; to be had of any optician. 

JEye-piece, Huygenian, formed of two 
plano-convex lenses, sliding in such a way 
that they can be arranged at any distance 
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between J in. and If in. apart. The one near 
the eye must be 1 in. and the other If in. 
foouSi with their flat sides toward the eye, 
and a stop of f in. between them. 


Section of Object-glass Box. External dark portion, 
wood ; lines across centre, lenses ; corners, putty. 

All interiors to bo blackened ; the large 
tube can be smoked. If the small pieces of 
the eye-piece are turned too small, the plan 
used in a flute can be adopted. 

Each lens should cost 1^. 6t?., the tube 
4?. 6d.f and the wooden boxes for lenses 3^. 
at the utmost. 

At such a price, of course, it is not 
achromatic ; but if the tube is straight, and 
the object-glass stopped down to about 2 in., 
it will prove very effective on the Sun, Moon, 
Jupiter, and Saturn. 



Section of Eye*piooe.— a a slide in 5 6 The black 
line is a stop of card-board. At the extreme right 
hand is the position of dark glass for viewing the 
sun. 

A piece of a smashed negative collodion 
plate is a very good substitute for the black 
glass used before the eye-piece of telescopes 
when looking at the sun. 

Heebbbt Hubst, 

Clapton, 


DO DOGS FNDEBSTAND HUMAN 
SPEECH P 

A GEJTTLBMAN met with a retriever while on 
a shooting excursion. The dog came in obe- 
dience to a whistle, and after a little coax- 
ing made himself quite friendly. There and 
then the dog adopted a master who could 
appreciate his noble qualitiesi and so they 
went home together.- 

Some few weeks after this took place, a 
stranger happened to be shooting in the 
neighbourhood, and passing near the house 
where the dog had taken up his abode, he 
was seen by the owner, who invited him in 
to partake of refreshments. In the course of 
conversation he was asked, ** What sport P*^ 
“ None worth speaking of,” he replied ; “ my 
dog is unequal to his work. I lost one a 
short time since worth his weight in gold, 
and, unfortunately, have heard no tidings of 
him since.” ** But how and where did yon 
lose him P” inquired the host. “ Why, about 
fifteen miles from here, while out shooting, I 
missed several birds, which made me angry. 
I beat the dog, and threatened to shoot him# 
When I got into the next field * Ghrouse * was 
gone. I thought I should find him at home ; 
but no, he hod gone utterly, and I believe he 
went because I threatened to shoot him.” At 
this moment the dog entered the room. It 
was the lost dog, and of that there could be 
no doubt, but he disowned his former master. 
To the stranger’s call he was stubbornly deaf, 
and when he attempted to pat him he re- 
sponded with a growl that had no friendly 
meaning in it. The dog then crouched under 
the sofa, and refused to move until the 
object of his hatred left the room. A cord 
was then tied round his neck, but he planted 
his foot firmly, and could not be moved. His 
old master had no alternative but to abandon 
ownership, and make him a present to his 
host. 

There is a saying that the more you beat 
a dog the more he’ll love you j but here we 





123 


EEOEEA.TIVE SCIENCE. 


lum an exception to that cruel way of gain- 
ing hia affeotionB.’ The dog in question had 
been well trained, and who can doubt his 
pride was wounded by the reception of un- 
merited blows P But did he understand the 
meaning of those terrible words, “ 1*11 shoot 
you,” and fearing the murderous threat would 
be executed, deem discretion the better part 
of ralour P 

Miohxbl Westcott. 

^ WelUi Somerset, 


A PHILOSOPHEE IN A EAILWAY 
TEAIN. 

It is, in every case, instructive to illustrate 
celestial phenomena by others within the 
range of terrestial existence. To those who 
are but slightly conversant with the more 
recondite facts and speculations connected 
with the physical sciences, this method is 
peculiarly useful, while from all it is worthy 
of regard. The phenomenon before us being 
well understood I need not explain it, but 
will proceed to show that it may be illus- 
trated, in fact experienced, as regards mun- 
dane objects ; and this in a simple manner. 
It would be well if all who have any know- 
ledge of physical science would endeavour to 
discover some such illustrations as the one I 
Bin about to give, towards which acquisition 
1 hope this communication will tend. 

This phenomenon may be illustrated in 
many ways; but, as the nature of all must 
from necessity be similar, I shall describe 
only one. If any person is travelling at night 
in a railway carriage, on a portion of liue 
where some branch or line meets his, and 
observes the ligl js of an approaching train 
OH that line, they will appear to travel to- 
WalNis him fhr more perpendicularly thau is 
Teslly the ease} because of his motion, which, 
for the time, he should endeavour to forget. 
Wheti ha rsaehes the junction of the lines, 
Hay psrtiealer light represents the rays 


emanating from any star or planet. The 
explanation of this is very simple ; The car- 
riage represents our earth, the rapid motion 
of which is not obvious to the senses; the 
lights on the distant railway illustrate the 
rays proceeding from the celestial bodies, 
whether obviously in motion or comparatively 
quiescent; these are seen approaching, ap- 
parently at no very acute angle, which is thus 
increased, or rather appears to be, from the 
motion of the carriage. They represent, 
then, a ray on its progress to the earth, and 
where the lines join, its impact upon the eye, 
which appears to be at a far less acute 
angle than reason proves to be the case. 
Thus it appears that the motion of the car- 
riage produces this effect, corresponding to 
the delusion consequent upon the motion of 
the earth, which motion causes the stars to 
appear crowded towards the zenith. The dif- 
ference in angular variation produced upon 
the fixed stars and planets, although full 
worthy of notice, does not, of course, affect 
this principle, and, consequently, need not 
here be noticed. To render the explanation 
more perfect, I remark that the rays proceed- 
ing from the lamps before th^ reach the 
place where the lines join, do not illustrate 
those coming from the stars, except as ex- 
periencing, or being experienced, in connec- 
tion with the motion of the carriage ; when 
the lamps approach the junction of the lines, 
the rays coming from them represent those 
of a stai’ falling upon the eye. 

A little consideration will make it obvious 
that this phenomenon does not alter the con- 
dition of the solar and lunar shadows, by 
which the distances of these bodies may be 
ascertained; yet it may be observed that 
the shadows always imply a lower angle than 
the bodies appear to make with the horizon, 
demonstrating the truth of the astronomical 
fact which I have here endeavoured to illus- 
trate by a similar, and, as regards its nature, 
more intelligible, terrestrial phenomenon. 

Beading. J. A« DayzeSi 
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WAT8IDE WEEDS AND THEIE TEACHINGS^ 

IN SIX HANDFlTLt. — HANDFCI. II. 

“ The tribes of early flow’rets, 

liike holy thoughts enshrined. 

An altar to the unseen God, 

They raise in every mind. 

The hills and everlasting skies 
In grandeur have their birth, 

But the early flow’rets only 
His image bring to earth." 

Banks. 


What have we got P Bright yellow blossoms 
of broom (Fig. 23), the bonny golden broom, 
which every one 
knows, or ought to 
know } and equally 
bright and golden 
are those of the 
gorso or furze, or, 
as it is called in 
Scotland, the whin, 
which will make 
themselves seen on 
every common and 
roadside. Take 
these, and add to 
them the first of the 
pea or vetch tribe 
(Fig. 24) you meet with, throwing in a few 
heads of clover to make up a family party, of 
which the members, you quickly discover, all 
carry the same family face. Go on with your 
collecting; gather hawthorn in its season, 
and a crab- apple blossom or two ; -wild 
roses (Figs. 26, 26, 27) and meadow-sweet 
in theirs; with the flowers of the straw- 
berry (Fig. 28) and bramble (Fig. 29). You 
have in your hand another family as distinct 
as the first. Go and secure some of those 
plants which you have been in the habit of 
calling hemlock, though ten to one if they 
-are real hemlock; but let that pass 
.present^we want the kind of plant for 
^o\UP present purpose (Fig. 30), and, if 


you have no other chance, go Into the 
kitchen-garden, and pluck a flowering sprig 
of celery, parsley, or carrot, or fennel, calling 
in, if necessary, the aid of the gardener or 
cook. You have now got a type of family 
No. 3. Lastly, the white meadow saxifrage 
and the willow herbs are so common that 
many of our readers may be able to. add thdm 
to the company. 



Fig. 24.— Blossoms of Common Yellow Vetchling. 
a a, petals ; b b, calyx ; c c, pedicels ; d, peduncle. The 
flowers are papilionaceous, or butterfly-like. 

The vetch tribes, represented by the 
broom, gorse, vetch, and clover (Figs. 28, 
29), are very distinct from the rose family^ 
to which the hawthorn, apple, strawberry 
(Fig. 28), and rose itself (Fig. 25) belong. 
Fqually diverse are our hemlock friendii 
(Fig. 80), and not less so the saxifrage end 



Fig. 23. — Blossom of Com- 
mon Broom, aa, petals; 
b, calyx ; c, stamens ; 
pistil. 
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iil6 willow herb. Yet, pull them to pieces, 
th^ «re all mauy-petaled, polypetalous 
(Big* 31). Thus far they resemble the plants 
of Handful No. I., and, for aught you see 



Fig. 25. — ^Blossom of Dog-rose, a, petals; 6, sta- 
mens ; c, pistils. 

at present, might be grouped with them; 
but we must look further. Different as the 
groups of Handful II. may seem from each 
other, they have one common point of resem- 



Wvi* 26^Back View of Blossom of Trailing Dog-rose, 
a, peUlt; 5, um-shaped tube of calyx, forming the 
seed'Ci^; upper divisions of obI}*! ; peduncle. 

blaaee in which th^ differ from Handful I., 
and is in the mode in which their sta- 
mens and p^mIs are attached to the other 


parts of the flower. Call to mind that in 
the many-petaled blossoms of Handful I, 
tbe petals and the stamens were inyariably 
attached (Figs. 4 and 6) to the part called the 



Fig. 27. — Section of Blossom of Trailing Dog-rose, a, 
petals ; b, calyx, adhering to or forming the ovary 
or seed-vessel c ; d, stamens ; pistils. 

receptacle^ which formed the support of the 
pistil ; you could detach the calyx, or, as in 



Fig. 28.— Back View of Strawberry Blossom. «. 
petals of corolla ; 5, sepals of calyx ; o, i>©dunclo ; 
df bract. 

the poppy and in some of the ranunculus 
genus, it could detach itself, without inter* 
fering with the other parts of the blossom# 
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A very few trials with the plants we hare 
now put into your hand will show that with 
them this cannot he done. If you take 
calyx, you take likewise stamens and petals, 
for to it they are attached, and not to the 
receptacle. All the examples you have will 



Fio. 29.— Collection of Blossoms of Common Bram- 
ble, arranged in a corj’rab. a, petals ; 6, calyx sepals ; 
c, stamens ; d, pistils ; e, pedicels ; /, bracts ; 
setss or brisUes ; h, compound leaf 


not show this equally well; but in some 



Fio. 29a.— Section of 
blossom of Common 
Bramble. 


such as the strawberry 
(Fig. 28) and others it is 
very well marked. Per- 
haps this little difference 
in the attachment of the 
parts appears to a begin- 
ner a very little difference 
to say so much about; 
and yet, slight as seems 


the line of demarcation, it severs groups 


of plants by a strictly natural distinc- 


m 

tion, which differ widely, not only in their 
outward appearance, but in their medi« 
oinal and economical properties. We dwell 
upon it, therefore, because it teaches one of 
the most useful and well-marked lessons in 
botanical distinction which we can lay before 



Fio. 30. — Umbels of Common Beaked Parsley, ar- 
ranged in compound nmbcls. a, central point of 
primary umbel ; bracts, or involnoel, at central 
point of umbellule. 

a beginner, and because it is one which he 
can BO easily verify for himself by means of 
the commonest wayside weeds or flowers. 
Here, then, we have the grand distinction 
between Handful I. and Handful 11., both 
made up of many-petaled plants ; but in the 
former the petals and stamens are attached 
to the receptacle underneath the pistil, in 
the latter to the calyx. 

Sfsncsb Thomson, M.l>« * 
K 
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A GEOLOGICAL SCENE IN THE ISLE OF WIGHT. 

ALTJM BAY AKD THB NEEDLES. 

— 


Evbbtbody who has been to the Isle of 
Wight exclaims in enraptured terms of the 
beautiful scenery of Alum Bay, and in curi- 
ous wonderment of those natural curiosities 
the ‘"Needles.'' The former derives its 
charms from the marvellously diversified and 
brilhant tints of its beds s^f tertiary sand, 
rivalling the bright hues of the tulip, or the 



F%a. 1. — Arch of Chalk and wom-down “ Needle,” in 
Durdlt Bay. 


mdlaat colours ot striped silk ; the latter are 
tidl pinnacles of white chalk, projecting from 
tlie fea like monumental pillars, as, indeed, 
fli6)rai«, the waste and long-eontinued 
imvages of the sea and air. 

Notmnous as is the soenery throughout 
the Ubmd for romantie beauty, Alum Bay is 


admittedly superior to any other portion, for 
where the coloured sands end the chalk 
cliffs rise towering with unbroken face, 
their pearly hue contrasted now and then 
with tenderest stains of ochreous yellow and 
greenish vegetation, to four hundred feet in 
height, and terminating by a thin projection 
of bold and broken outline in the far-famed 
wedge-shape “Needles," standing out in un- 
sullied whiteness from the blue waves. 

The magical repose of one side of the bay 
contrasts forcibly with the rugged outline 
and vivid colouring of the cliffs on the other, 
and when, after summer rain, the sun lights 
up the stripes of ‘"purplish-red and dusky 
blue, bright ochreous yellow, gray nearly 
approaching to white, and positive black," it 
gives an almost unearthly resplendence to 
the scene, which no one who has seen it ever 
forgets. 

Such are the attractions which Alum Bay 
presents to the mere sight-seer ; to the eye 
of the geologist it presents still something 
more. He sees all the beauty of its 
aspects, all the wonderful contrasts and assi- 
milations of its variegated colours; but he 
sees also that which to the untutored ga^er 
is unthought of, or a mystery ; he reads in 
those vertical strata the ancient history of 
those brilliant sands, the ancient conditions of 
those tall white cliffs ; he knows the story of 
those pointed pinnacles, and he revels in the 
rock-voiced legendary lore of the uncounted 
ages of the past. He, in his mental vision, 
sees those old chalk lands silently and so- 
lemnly rising from a fonner sea, bearing on 
their giant shoulders the thick masses of 
sands and muddy sediments that gather on 
their shores ; he digs into those sands and 
clays which the other merely gazes at, and 
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oxliumes the shellB, and bones, and leaves, and 
stems of a by-gone creation, and by his 
labours and his reasonings raises up strange 
forms to our wondering sight. N ot, however, 
from those “ coloured sands themselves does 
he bring us aught — the gaudy peacock is 
songless, the radiant humming-bird is mute, 
and those gay strata are fossilless. Nothing 
is preserved in them, so far as we yet know 
— and sharp eyes have looked them sharply 
over — of the spoils of the sea that spread 
them out, or of the relics of the land of 
which they formed the vivid fringe. But 
the clays on the right and on the left of 
them abound in fossils, and contain the 
bones of snakes — great coiling snakes, rival- 
ling in strength and size the great con- 
stricting boa. Still higher (to the left), in 
the “ Headon” beds, which, overlooking the 
Barton and Bracklesham clays, cap the hill 
on the north, some few remains of the tapir- 






Fio. 2. — 1, Bembridge limestone; 2, Osborne beds; 
3, 4, 5, Headon beds ; D, Headon sands ; (I, Middle 
Bagshot sands ; 7, Lower Bagshot sands (coloured 
sands'!; 8, London clay; 9, Woolwich beds; c, 
chalk. 


like animals which have made the quarries 
of Montmartre so renowned may be found. 
Embedded in the solid masonry of the great 
Pyramids of Egypt, men long since noticed 
coin-like objects, which they ignorantly 
thought to be the lentils the ancient work- 
men cast aside at their meals, and which in 
lapse of time had been petrified in the rock. 
These philosophers have fancifully named 
money-stones,’* or nummulites. In truth, 
they are the petrified remains of pore- 
shelled animals of very simple grade, as low 
in organization as the sponges; and the 
‘*nummulite’' is one of the species of a 
widely-spread and long-continued class, the 
foraminifera. In the early part of that 
tertiary age, in which these coloured sands 




and plastic clays of Alum Bay were formed 
into rock-beds, they swarmed in every sea* 
and myriads may be picked out of the 
“Bracklesham*' and “Barton** clays imme- 
diately above our “ ruddy sands'* (indicated 
by Nos. 6 and 7 in our section, Fig. 2).* 

With those last fossilless sands are com- 
mingled seams of white pipe-clay, one of 
which, six feet in thickness, is a natural 
herbarium, for, between its thin stratulai 
brown, dead leaves of ancient forest tree# 
are spread by thousands, looking now, whetn 
the clay is split or cloven, like sepia drawings 
on white card-board. In the upper clays and 
sands at the foot of Headon Hill, and to the 
north of the “ coloured sands," and in the 
same beds at Hordwell, on the opposite coast 
of Hampshire, crocodilian and mammalian 
remains have been also found; and the 
“ London clay," under (south of) the same 
“ coloured sands," may also be rich in fossil 
turtles, crocodiles, sharks, and sea-shells; 
The “Woolwich beds,” formerly called by 
the unfitting term of “plastic clay” (for 
there are many other plastic clays), may alsd 
contain the relics of one or two species of 
mammals, with its innumerable fresh-water 
shells. 

l^rom exhumations of extinct beings, and 
romantic visions of ancient by-gone scenes— 
from such glimpses of the age of life that 
was before our own, the geologist reverts to 
those upturned beds of sands and rock, and, 
not content with wondering how they got so, 
he guages the dip, or inclination, and observes 
the bending of the beds in the regions around. 
Even within the limits of the island itself, 
he finds them curving less and less, and at 
last reposing nearly horizontally in their 
own proper places in its northern portion. 

At Alum Bay, the foBsUiferoos clay associated 
with the sands is immediately ahw« them. At White- 
cliff Bay, it is in them, just below their top. In tho 
latter case it is the eqiiivalent of the Bracklesham 
clay ; in the former, of the Barton clay. The Herd- 
well clays are still higher than the Barton and eqnirai 
lent to the Headon sands. ' 
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mat. then, haa cast them np thus in Altun 

Some time since, I was engaged in map- 
^^ng 6ut the fissures in the British Channel— 
for that narrow sea is but the result of frac- 
ture, from an upburst which rent a valley 
through the white chalk-beds that form the 
lofty clifis on either side. By marking the 
lines of greatest sea-depth in fathoms, the lines 
of fracturage became easily perceptible until 
we got opposite to the Isle of Wight. There 
depths, equal to any we had found in the pro- 
per lines of cracks, seemed disposed in all 
sorts of ways, or, rather, one might say not 
disposed at all. By dint of perseverance, 
however, something of a star-like figure was 
made out, marking, to the eye of a geologist, 
a point of uplift or centre of disturbance. 
On pointing this out to a friend, I was 
told that a boss of granite existed in the sub- 
marine depths there; and in this, at once, 
we seemed to have the cause and explanation 
of the stratal phenomena of Alum and Fresh- 
water Bays — the source and origin of the 
force or power which had cast on end the 
sea-girt clifis of lovely Vectis long before 
the legions of imperial Borne had seen or 
named the pretty isle. 

A few words now about the ** Needles.” 
Nature is a curious carver, and models 
strange things. The sea also does many 
remarkable things in its multiform toil ; the 
air, with its indefatigable assistants, wind, 
rain, frost, and snow, produces great results 
by scarcely perceptible means. 

Those curious pinnacles, like as the moth 
endured a chrysalis condition ere it assumed 
its winged state, have been something else 
before they were “Needles.” What they 
were we see evidence of in the neighbouring 
coves and bays ; we see also on the other 
side of tbe narrow straits” at Etretat, 
Encamp, and Dieppe. 

Hxst tile sea slightly undermines the 
chalk-beds of the "clifis its ravages have 
woiked into steep and narrow promontories, 


and then tide after tide moistens it high up 
with its spray.* When winter frosts set in, 
the icy cold seizes vitally, as one might say, 
on the damp rock, and with its ex ansive 



Fig. 8.— Ideal Section of Promontory of Chalk, in the 
first stage of waste, showing a block broken out by 
frost, which, on falling, will form a step or under- 
cut.* 

power splits off some fragments, which, when 
the thaw releases them, fall down and soon 
become the prey of boisterous waves, or yield 



Fig, 4. — ijeal Section of Chalk Promontory, showing 
a series of blocks broken out by the frost.* 

up their substance in tiny particles to sum- 
mer's dancing ripples. 

For century after century, the frost con- 
tinues its periodic exercise, hurling down, year 

* The boring molluscs, such as the Saxicave, may 
also assist in working out the fint steps in the face 
of the ehalk-cliffs ; but the firost is the great and con- 
tinuous agent. 
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after year, some few fresli blocks. Slowly 
as this is done, the principle of action re- 
mains the same, and while, year after year, 
portions of the first shallow roof fall in, the un- 
dermining sea is working out a second step 
or undercut of the chalk, and a second set 
of fragments falls from the powerful grasp of 
the frost continuously with the first ; a third, 
fourth, fifth result, and so on by slow degrees 
a cave is formed, with its base the deepest 
indented into the side of the promontory. 
In the continued process of this action the 
cave is eaten quite through the wall of chalk, 
and an “ arch” results, the crown of which in 



Fio. 6. — Ideal Section of Chalk Promontory, showing 
the crown of the arch broken through by the con- 
tinued action of the frost. The faint portions indi- 
cate the parts afterwards worn away by the continu- 
ance of Uie same agency, until a “needle ” and cliff 
result, as shown by the darker portions of the en- 
graving. 

like manner gradually peels away, until a 
tertical gap is made in the narrow headland, 
and a square buttress remains standing out 
alone from the sea. This the rain, weather, 
and frost sharpen by a similar, but dimi- 
nished action, of peeling off the apex into a 
“Needle.” 

Whil#this has been performing, the sea 
has been indenting the deep bays between 
the promontories of chalk, and cutting out 
fresh steps, or undercuts, in their steep walls ; 


the frost has been breaking out a fresh cave 
further inland of the old, and in the lapse of 
time a second arch and a second “Needle” are 
produced. So on a third, a fourth, and as 
the like operations endure, the outermost, or 
first-formed “Needles” are diminished by 
waste to sunken rocks, become the prey of 
the Pholas, and are ground down by the surf 
into an undistinguishable portion of the great 
sea-bottom. So painsfully, so slowly, then, 
does Nature model out one, even, of her 
curiosities. S. J. Mackie. 

THE ETEUSCAN VASE. 

Time is not supreme as a destroyer. He may 
deface, but not wholly obliterate the name of 
a people ; nor, when he has crumbled their 
works to dust, can he finally annihilate the 
last faint record which shall serve as a key 
by which future generations shall obtain en- 
trance to their buried archives. How many 
have pondered over the Etruscan vase, and 
how many hard-thinking and deeply-read 
philosophers have turned aside at last from 
the mystical word “Etruria,” knowing not 
whether to declare it the name of a people, 
a country, an era, or a myth. But the spell 
is broken, and, as in the case of Egyptian 
and Babylonian inscriptions, an (Edipus has 
arisen in the person of Johann Gustav 
Stickel, and the Etruscan riddle has been 
solved. By means of the Hebrew, Tuscan 
relics have become intelligible, and new chap- 
ters are added to history and ethnology. 
Two centuries after the foundation of Eome, 
a colony from Judea settled in Tuscany, 
tilled the soil, built towns, and raised altars 
to other gods than the One Jehovah ! These 
idolaters were the fathers of the modem Tus- 
cans ; the Tuscans, in fact, have descended 
from the J ews 1 Such is the conclusion of Dr. 
Stickel, ably set forth in his work, “Daa 
Etruskische,” lately published at Leipsic. 
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METEOES, OE FALLING STAES. 


AkoThbb recurring period of meteors, or 
faEing stars, is now approaching, let us there- 
fore examine in what way the amateur ob- 
server may really make himself useful, in this 
particular branch of science, and to do which 
we must give some account of the subject. 
So much interest is attached to these singu- 
lar phenomena, and so little is as yet known 
concerning them, that a wide field of inves- 
tigation is open before us. We are in the 
habit of occasionally seeing one or more of 
these bodies, mostly small in size, sometimes 
large, varying from a mere speck to above 
twice the size and brightness of the moon. 
What, then, are the kind of observations re- 
quisite, in order to make a record of those 
seen valuable P 

The following brief summary will give, in 
a few words, such information that, if care- 
fully followed and extensively persevered in, 
will tend much to throw the requisite light 
upon the subject. In the first place, the 
locality of observation should be recorded ; 
and, in the second, the time as accurately as 
possible. It is then necessary to note the 
apparent size, shape, brightness, and colour 
of the object, and whether the meteor be ac- 
companied by a train of separate sparks, a 
continuous streak of light, or destitute of 
such appendage; and if a streak, whether it 
lingers after the meteor itself has vanished. 
In addition to this, an estimate of the velocity 
and duration, direction of movement and 
altitude, or, what is atill better, the path 
amongst the stars; and lastly, general re- 
marks as to the paculiarity of appearance. 

neoassity of all this becomes apparent 
when W0 eos^er how varied are the different 
istttoires* ICetaors sometimes appear and 
vmiisll Jpi^hey have been 

kaoWB to remain vmSle jibove an hour. 


They are of every colour, and sometimes 
changeable, whilst others wiU give out sparks 
of a totally different colour to themselves. 
They move over a large or brief space in the 
sky, or sometimes do not move amongst the 
stars, and are, in fact, to all appearance sfa- 
tionary. They are circular, oval, pear-shaped, 
as a flame, a spark, a wisp of straw, or oven 
quite grotesque in form. They increase in 
size or they become less, sometimes increas- 
ing and decreasing alternately; occasionally 
they appear, disappear, and reappear several 
times. Again, they are accompanied by a 
shower of stars, well-defined balls, a luminous 
streak, or by wavy lines. They are to be 
seen in every direction, and seemingly move 
in every direction, yet the greater number 
have a common origin. They explode with a 
noise, or no sound is audible. They occur 
by hundreds on some occasions, whilst at 
others very few, if any, are to be seen during 
a night’s careful watch. Some on exploding 
hurl meteoric stones to the earth. 

On certain particular days of the year 
meteors are more numerous than at other 
times, and of these the 9th and lOth of Au- 
gust and the 12th and 13th of November 
have long been noted as famous for their 
showers of falling stars. Another period, 
from the 16th to the 18th of October, is also 
rich in meteors. 

The following periods, taken from the 
British Association Eecords,” show when 
meteors were more than usually abun- 
dant 

January 26, 1844; 10 to 15, 1847 ; 2 and 
3, 1848 ; 2, 1857. ^ 

* It must be recollected that tmfavotira!&0 weather 
frequently prevents these epochs being recorded, and 
especially as the number of meteoric observett is v^ 
lifted. 
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March 11 and 12| 1847 } 24 and 25, 1847 ; 

27 to 20, 1848« 

April 19 and 20, 1847 } 20 and 23, 1848 ; 

27, 1848? 19 and 20, 851. 

June 17 to 22, 1847 ; 21, 1848; 16, 1850. 

July 25 to 30, 1846 ; 4 and 5, 1847 ; 22 
and 23, 1847 ; 6, 1848 ; 22 to 24, 1848 ; 29, 
1848; 20 to 23, 1849; 26 and 27, 1849; 16 
and 17, 1851 ; 30, 1851 ; 28 to 31, 1856. 

August 23 and 24, 1847 ; 21, 28, and 29, 
1848. 

September 15, 1846 ; 4, 1848 ; 30, 1848 ; 
2 and 30, 1850; 9 to 12, 1852; 17 and 18, 
1852 ; 6 and 10, 1853. 

October 16, 1843 ; 18, 1844 ; 28, 30, and 
31, 1845; 10, 1847; 20 to 23, 1848; 6 and 
9, 1850 ; 16 and 17, 1851 ; 3, 5, and 25, 1853 ; 

28 to 31, 1856. 

■November 18, 1843; 1, 1847; 5, 1848; 
29, 1850; 3, 1852. 

December 21, 1846; 9 and 10, 1846; 12, 
3847; 11, 14, and 15, 1848. 

The August and Novemhcr periods (i.e., 
9th and 10th of August and 12th to 14th of 
November) are omitted in the above list as 
thoroughly established periods. Unfortu- 
nately a prevalence of cloud, a paucity of 
•observers, and, lastly, the bulk of observers 
extending their enthusiasm only to the Au- 
gust and November epochs, tend much to 
keep other periods in the background. 

We have not as yet had the good fortune 
to witness the sky completely covered with 
these fiery bodies for several hours together, 
yet such instance s have occurred . From four 
to six a.m., on the 13th of November, 1833, in 
the United States, they fell at the rate of more 
than a thousand per minute, and all of them 
diverged from a point situated in the constel- 
lation Leo, near Ecgulus. This display was 
visible from longitude 61° in the Atlantic 
Ocean, to 100® in Mexico, and from the West 
Indies to the North American Lakes. Similar 
appearancH took place in Cumana on the 
ISth of November, 1779 ; at Mocha on the 
I3th of November, 1832; on the 12th of 


November, 1799, at Cape Florida, Cmnana, 
Pern, and Greenland ? on the 13th of Novem- 
ber, 1831, in Spain and on the Ohio ; and 
vast numbers of meteors were seen on the 
13th of November, 1834, 1835, 1836, and 
1837, both in Europe and America. 

It is supposed that certain opaque bodies 
are revolving through space within the 
limits of the solar system ; some of which 
fall to the earth as meteoric stones. The 
volume of several are large, having been esti- 
mated at 75 miles in diameter, and one to 
have weighed 600,000 tons, and to have 
moved at a velocity of 72,000 miles an hour. 
The great meteor of the 11th of February, 185C 



(see Fig. 1, as seen at Oxford by Mrs. Baden 
Powell), Mr. Glaisher calculated had a velo- 
city of above 100,000 miles an hour. Some 
astronomers conceive that meteors arc solid 
bodies, and become ignited on coming within 
the earth's atmosphere, owing to the great 
velocity with which they travel. Arago 
looked upon them as nebulous matter, similar 
to the tail of comets, and circulating round 
the sun in a zone that crosses the earth's 
orbit about the 12th of November, and that 
they took fire on entering the atmosphere 
owing to their great speed. Sir John Lub- 
bock, on the contrary, considers them 
opaque bodies, which shine by the light of 
the sun, and are only visible whilst they pass 
through sunlight. In noticing the great 
meteor of the 19th of December, 1855 (see 
Figs. 2, 3, and 4, as seen at Highfield House), 
it appeared to me that, instead of becoming 
ignited, they caused, by their prodigious 
speed, a peculiar phosphorescent something 
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to ignite in the upper regions of the air, at 
tiie instant of ignition being intensely bright, 
and then subsiding into a phosphorescent 
flame, which streak or flame was very slowly 
wafted about or carried along by currents. 
In the case of this meteor, it moved over 
ISi** in space in less than a second of time ; it 
cannot, therefore, be supposed that the meteor 
iUeJf could be within S'* of this path ten 
minutes afterwards, although the phospho- 
rescent light was there. Now if we sup- 
pose that the meteor burst at this point (which 
seems improbable), it must have burst in a 
medium where light could shines and if so, 
it is as easy to suppose that some substance 
should be ignited by it, as that the meteor 
itself should blaze. The intense brightness 
was too great for* reflected light. This meteor 
was first seen in the N.N.W., and moved to- 
wards the W., from near H 17 Camelopardali 
downwards to midway between Capella and 
fi Persei. The time was 6h. 13m. a.m., and 
the size about that of the apparent diameter 
of the moon ; the light for the instant re- 
sembling a brilliant flash of lightning, and 
equalling that of day. After the meteor itself 
had vanished, a light similar to that of a 
comet’s tail was visible along the whole path 
of the meteor; this gradually became less 
bright, and bent itself towards the E. Fig. 
2 shows the appearance it assumed immedi- 



Fio. 2, Fig. 3. Fio. 4. 


ately after the meteor had vanished, and 
later (6h. ISm.) that of Fig. 3 ; and finally 
(6h. ^ixl) that of Fig. 4. It was visible 
fully ten minutes. Somewhat analogous 
changes were observed in the singular meteor 
of September 30th, 1850, which was visible 


from the Cambridge Observatoiy,* United 
States, and was first seen by Madame Jenny 
Lind, who happened to be at the Observatory 
at the time. Professor Bond sketched the 
appearance at different intervals of time. It 



Fig. 5, 


was visible an hour. Figs. 6, C, 7, and 8 
show the successive changes that it under- 


Fio. 6. 



Fio. 8. 

went. The height (according to the Hon. 
W. Mitchell) above the earth was 50 miles, 
and its distance from Cambridge 100 miles. 
(Fig. 6, at 8h. 54m. p.m. ; Fig. 6. 8h. 67m. ; 
Fig. 7, 9h. 3m. ; and Fig. 8, 9h. 7m.) 

The meteor of August 8th, 1849 (Fig. 9), 



Fig. 9, 


seen by myself at lOh* 16m. p.m., at the 
Highfield House Observatory, waa kite- 
shaped, and left numerous separate stars in 
its track. The singular feature in uiis meteor 
was its disappearance andreappearance again, 
ly further on, after the lapse pf a second 
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of time. Its point of disappearance was 
X® below Arcturus. On its re-appearance it 
bad become less in size, apparently moving 
directly away from us. Pigs, 10 and 11 are 



Fig. 10. 


gomerjf and its distance from the eartb 
about eighty miles. 

The meteor of 1861, July 4th (llh. 16m. 
p.m.), seen by myself at Highfield House 
(Fig. 13), was about twice the size of Jupiter, 


Fia. 13. 
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Fig. 11. 

other instances of disappearing and reap- 
pearing again ; the former seen at Shardlow, 
by Mr. W. H. Leeson, on August 16th, 1850 
(9h. 35m. p.m.) ; the latter at Nottingham, 
by the late Mr. F. E. Swann, on the 14th of 
October, 1865 (8h. 27m. p.m.) 

A remarkable meteor, a. Fig. 12, was seen 
by myself at Highfield House, on November 
6th, 1849 (6h. 20m. p.m.) It left a thin 
pencil of red light in the sky throughout the 
whole length of its path (which was 60’ in 
length). This pencil of light was visible five 
minutes, remaining as a straight line for 
two minutes and a half, and then changing 
to a wavy line, b, and in another minute 
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widening, as m c. The line was only as 
thick as a star of the first magnitude when 
first seen ; but at last, from the apex of one 
wave to that of the opposite one, it was larger 
than the apparent diameter of the sun. It 
commenced disappearing from each end, the 
middle portion remaining visible the longest. 
Mr. Glaisher considers it to have been ver- 
tical over a spot fifteen miles N.E. of Mont- 


red in colour and circular in form, and was 
accompanied by a number of blue balls, which 
kept vanishing rapidly. It moved slowly, 
and remained visible for three seconds. 

The meteor of 1851, December Ist (8h. 
23m. 45s. p.m.), also seen at the Beeston 
Observatory, was twice the apparent size of 
Saturn, moved slowly, and was visible four 
seconds. It appeared first as a spark, then 



Fig. U. 


as a small number of sparks, increasing as it 
progressed to a great number (Fig. 14). 

Fig. 15 is an instance of Aurora borealis 
changing the direction of a meteor. It was 
seen by the Rev. J. Slatter, from Rose HiR, 
Oxford, on the 20th of April, 1852 (llh. 26m. 
p.m.) On several occasions, meteors have 
been seen to increase in brilliancy on passing 
through Aurora borealis. 


Fig. 15. Fia. 1C. 

Fig, 16 is an instance of an assemblage of 
separate bodies becoming larger and brighter^ 
and disappearing at the maximum brightness. 
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Eli* was seen flrom the Beeston Observatory, 
on the 23rd of August, 1863 (9h. 40m. p.m.) 

Fig. 17 appeared at first as large as a 
star of the '^t magnitude, shot some dis- 
tance, and increased much in sise; shot a 



second time, and again increased j then di- 
vided into three separate portions. It was 
seen at St. Ives, by J. K. Watts, Esq., 25th 
of September, 1852 (8h. 35m. p.m.) 

Fig. 18 had a beaded train, red in colour. 
M, F. V. Fasel witnessed this at the Stone 
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Observatory, on the 6th of September, 1852 
(9h. 18m. 308. p.m.) 

Fig. 19, at first only equal to a star of 
the fifth magnitude (orange-scarlet), increased 
as separate fragments until it became at least 
three times the size of Saturn. Duration, 
two seconds. (August 29th, 1850, lOh. 3m. 
pjn., Highfield House.) 


, Fig. 19. Fio. 20. 

On the 29th of August, 1860, at lOh. 7m. 
p.m., 1 saw, at the Highfield House Obser- 
vatory, a meteor which suddenly and abruptly 
changed it* path (Fig. 20). Another, with a 
eorion* pati^ was seen from the same place 
on the 15ih of October, 1860, at llh. 6m. 
p.m. (Fig. 21). 


Lieut. Hardy, of Bath, observed a me- 
teor (Fig. 22) on the 20th of June, 1861 (llh. 
80m. p.m.) 



Mr. H. K, Watts witnessed from St.Ivos 
a curious meteor (Fig. 23), August 25th, 1856 
(lOh. 4fim. p.m.) It was large, red, and had a 



Fig. 23. 

long whitish-red line running from it, emit- 
ting sparks. The same observer, on August 
30th, 1854 (lOh. 20m.), witnessed Fig. 24, 



which was large, red, and had a long train 
of brilliant sparks. 

Mr. G. F. Ansell observed near Hitchin 
a largo fire-baU, intensely bright, which, at 
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the moment of explosion, resembled Fig. 26. 
(October 22nd, 1864, 7h. 45m. p.m.) 

It is impossible to give any idea of these 
appearances, except by pictorial illustration i 
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a few of the more remarkable have, there- 
fbue, been selected, in order to illustrate this 
pajer* 

One point requires especial notice ; it is 
this — if the paths of a number of meteors be 
produced backwards, nearly all of them will 
meet at a Certain point in the heavens, and 
this point, on the 10th of August of the present 
year, was situated midway between a and 0 
Persei. From 11 p.m. till 3 a.m. on this 
night, the number of meteors seen steadily 
increased up to 3 a.m. ; watching a fourth 
of the heavens gave 70 per hour, or 280 for 
the whole sky. Those near the above-named 
point had mostly very short paths, and the 
further they were removed from this point 
the longer wore their paths. At Ih. 32m. it 
was my good fortune to see a meteor ex- 
acily on this point ; it appeared as a mere 
speck, increased to that of a star of the first 
magnitude, and again decreased, and vanished, 
ivithout moving in the slightest dogi’ee. 

Two meteors seen at the Beeston Obser- 
\ atory deserve notice j the one (Fig. 26) seen 
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September 29th, 1867 (lOh. 14m. SOs. p.m.), 
becfune very bright, and rapidly increased 
in size ; the preceding edge was circidar and 
well defined ; but in every other direction it 
terminated in long streaks of light, not un- 
like streams of Aurora borealis. The other, 
seen on September 30th, 1868 (7h. 61m. p.m.), 
fell 1® W. along the tail of Donati’s comet. 
It appeared, disappeared, and reappeared a 
score times, giving the impression of moving 
each time behind an opaque body. 

The point from whi ch the meteors diverge 
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appears to be situated in Cygnus in July, 
whilst in August it is never far removed 
from Cassiopeia, and in November it is in Leo. 
The point of divergence seems to be the 
result of perspective, and that really the 
greater number of these bodies move in lines 
parallel to each other ; for those in the 8. and 
S.E. generally move to S. and S.W., whilst 
those to the W. and N.W. move towards 
W. and W.S.W. It is a singular feature 
that when two meteors follow each other on 
the same track, they invariably move at the 
same speed, and generally are very difierent 
in size. It might be supposed that the 
smaller one was an attendant or satellite of 
the larger one, and this very materially 
strengthens the opinion of their being mate- 
rial bodies. On the other hand, there are 
large meteors which move in paths dis- 
cordant to the direction of meteors generally, 
and they alter both their shape and colour. 
These may be a perfectly distinct class, owing 
their origin to electricity, as their prevalence 
about the time of thunder-storms is a well- 
known fact. 

Mr. Hind, who has observed a meteor 
pass slowly across the field of a large tele- 
scope, describes it as appearing better defined 
than a star, which it in some degree resem- 
bled ; but the time was too short to allow of 
a planetary disc being seen. The fragments 
appeared like phosphoric lights. 

M. Bompas has deduced the following 
theory, founded on observations, regarding 
the regular increase of the number of meteors 
through the successive hours from 6 p.m. to 
6 a.m. The number which appears in the 
E. is above double that appearing in the 
W., those in N. and S. being about equal ; 
therefore nearly two-thirds of the meteors 
originate in the eastern hemisphere. The 
greatest number is encountered when the 
observer's meridian is in the direction of the 
earth's motion, which is at 6 a.m., and then 
decreases to 6 p.m., when he looks in the 
opposite direction. The earth moving with 
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a wloeUy half iKaJt qf the average velocity of at a distance. Por example, the body of 
meteore, it encounters nearly two-thirds of electric light of carbon points, which really 
the number on the side towards which it is measured 0*3 inch in diameter, at a hundred 
moving. yards’ distance appeared half the diameter of 

From M. G. von Boguslowski's ohserva- the moon, at a quarter of a mile three times 
tions,* it appears that the average velocity of the moon’s diameter, and at half a mile three 
meteors is about double that of the earth in I and a half times the moon’s diameter, 
its orbit. M. Pettit, of Toulouse, states that ho has 

Professor J. L. Smith shows the fallacy identified a meteor which is 3000 miles dis- 
of concluding the apparent diameter of a 1 tant from the earth, and which revolves 
highly luminous or incandescent body seen * around our globe in 3h. 20m. 

LIST OF BEMABEABLK METEORS. 

1830, Feb. 16 Birmingham Dr. Hopkins As large as the moon. 

„ June 25 Gloucester Brit. Asso. Cat. Very large. 

1832, June 23 Delhi Brit. Asso. Cat. Three united in one. 

1833, Nov. 25 Presburg W. W. Smyth Brilliant, exploded, three meteoric stones found. 

1837, Sept. 21 Paris D. P. Thomson Cast a shadow. 

1839, Nov. 8 Edinburgh D. Bankine Twice the size of the moon. 

1841, Nov. 9 Hereford Brit. Asso. Cat. Veiy large. 

„ Dec. 21 Glasgow D. P. Thomson Twice the size of the moon. 

1842, Oct. 4 Cambridge John Glaisher Remarkable. 

1843, Feb. 5 Notts D. P. Thomson Blood-red mass.- Velocity 55 miles per minute. 

1845, April24 Highfield House E. J. Lowe Large as moon. Height 90 miles. 

„ June 18 Ainab Brit. Asso. Cat. Two connected, each five times size of moon ; 

„ Sept. 7 London J. R. Hind Large. Changed colour. [visible one hour. 

„ Dec. 3 Highfield House E. J. Lowe 'Increased in brightness when crossing Aurora. 

1846, Mar. 21 Toulouse M. Pettit I Large. Inferred to be a satellite to the earth. 

„ Mar. 22 Bagneres M. Pettit | Set fire to a building. 

„ June 3 Moreton Bay D. C. M’Connell Like the moon. Exploded as a cannon. 

„ June 20 Marieux D.P. Thomson Gave olTfive balls, each quarter size of original. 

„ June 29 Parma M. Colla Large. 

„ July 14 Braunau W. W. Smyth Violent explosions. Meteorite fell. 

„ July 23 Toulouse M. Pettit Large. Inferred to be satellite to the earth. 

„ July 25 Gloucester Brit. Asso. Cat. Large. 

„ Sept. 10 Highfield House E. J. Lowe Increased in brightness crossing Aurora. 

„ Sept. 25 HighfieldHouse E, J. Lowe Large. 

„ Oct. 9 Paris M. Cadart Large. 

„ Nor. 9 Dijon M. Melline Two. Large. 

„ Dec. 21 Parma M. Colla Remarkable bolide. Day-time. 

1847, June 21 HighfieldHouse E. J. Lowe Increased in brightness when crossing Aurora. 

„ Sept. 7 Bombay Brit. Asso. Cat. Large. Blue, and on bursting red. 

„ Nov. 19 Oxford — Symonds Large. Twice stationary for seven minutes. 

1848, Feb. 2 Wrenbwry D. P. Thomson Large. Green with crimson border. 

„ Feb. 20 Hi^^hfield House E. J. Lowe Increased in brilliancy when crossing Aurora. 

„ Sept. 4 Vehtnor Mrs. Dixon Large as moon. 

„ Mar. 8 Slough Mrs. Atkin Larger than moon. Kite-shaped. 

„ July 13 Stone Easton Henry Lawson Large. Cream colour, sparks red and green. 

„ Sept. 4 HighfieldHouse E. J. Lowe Large. Straw colour, changing to purple. 

„ Nbv. 9 HighfieldHouse E. J. Lowe Large. 

„ Nor. 15 Aix-Ia-ChapeUe M. E. Heis Large as moon. 


• “ Recherches sur les Etoiles Filantea.*' 
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848, Nov. 21 Oxford J. Slatter 

1849, Mar. 6 London W. H. Black 

„ Mar. 19 Bombay Brit. Asso. Cat. 

„ Mar. 26 Cocbin Brit. Asso. Cat. 

„ AprilSO London F. Barnard 

„ July 12 HighfieldHouse E. J. Lowe 
„ Aug. 8 HighfieldHouse E. J. Lowe 
„ April 13 Poona Brit. Asso. Cat. 

„ Nov. 2 HighfieldHouse E. J. Lowe 
„ Nov. 5 HighfieldHouse E. J. Lowe 
,, Nov. 7 Mazagon Brit. Asso. Cat. 

„ Nov. 9 Asseerghur Brit. Asso. Cat. 
,t Nov. 17 Swansea — Hill 

„ Dec. 4 HighfieldHouse F. E. Swann 
„ Dec. 19 Edmburgh J. D. Forbes 
„ Dec. 30 Hartwell C. Lowndes 

1860, Feb. 6 Sandwich W. H. Weekes 

„ Feb. 7 At sea Brit. Asso. Cat. 

„ Feb. 11 PenzancctoDur- JohnGlaisher 
„ Feb. 20 London [ham J. Wallis 
„ June 6 Havre Brit. Asso. Cat. 

„ July 4 Beeston E. J. Lowe 

„ July 6 Grantham J. W. Jeans 
„ July 14 Grantham J. W. Jeans 
„ Aug. 10 Tipperary Brit. Asso. Cat. 
„ Aug. 12 Penzance B. Edmonds 

„ Aug. 14 Beeston E. Enfield 

„ Aug. 16 Shardlow W. H. Leeson 

„ Sept. 30 Leven W. Swan 

„ Oct. 9 Hereford C. Lingen 

„ Nov. 6 Bombay Dr. Buist 

„ Nov. 28 HighfieldHouse A. S. H. Lowe 
„ Nov. 29 London J. B. Hind 

1851, Jan. 8 Beerbhom Dr. Buist 

„ April 27 Durham Prof. Chevallier 

„ M^y 22 Ennore Dr. Buist 

„ June 1 Calcutta Dr. Buist 

„ June 20 Bath Lieut. Hardy 

,, J une 22 Belfast J. Cameron 

„ Sept. 2 Huggate T. Eankki 

„ Sept. 19 Calcutta Dr. Buist 

„ Sept. 20 HighfieldHouse A. S. H. Lowe 
„ Sept. 26 Bombay Dr. Buist 

„ Oct. 17 Stone M. F. Y. Fasel 

„ Nov. 3 HighfieldHouse E. J. Lowe 
„ Nov. 4 Bramcote E. Enfield 

„ Nov. 11 Cast. Doningtou W. H. Leeson 
„ Nov. 16 HighfieldHouse E. J. Lowe 
„ Dec. 1 Obs., Beeston E. J. Lowe 

1852, April 20 Oxford J. Slatter 

„ July 3 Dreux M.J.E. Durand 

„ July 12 Dunse W. Stevenson 

„ July 13 London J. C. Moore 

„ Aug. 22 St. Ives J. K. Watts 

I, Sept. 24 Stone M. F.‘V. Kasel 

ff Sept. 26 St. Ires J. K. Watts 


Four fell into an Aurora, and disappeared. 
Large. White, afterwards greenish-red. 
Large. Green, red spuks. 

Large. Green, red tail. 

Divided into two. Daylight. 

Quarter the size of moon. Blue, red sparks. 
Kite-shaped. Disappeared and reappeared. 
Large. 

Large. Orange-red. 

Leaving a wavy streak. Height 80 miles. 
Large. 

Bright as moon. Loud explosion. 

Large. 

Large. Orange-red. 

Large. 

Large. 

Stationary If min., exploded, and moved on. 
Large as moon. 

Large os moon. (See account.) 

Very large. 

Large as moon. 

Large. 

Large. Exploded over Boston. 

Large. 

Large as moon. Eed, then blue. 

Bright as moon. 

Large. 

Large. Disappeared and reappeared. 
Pear-shaped. Large. 

Large. 

Largo. Streak visible 20 minutes. 

Large. 

Large. Stationary for a time. 

Large. Simshine. 

Large. 

Large. Purple and green. 

Large. 

Large. 

Nearly as large as moon. 

Large. 

Large. 

Large. 

Large. During a storm. 

A meteor parted into two. 

Large. Orange, then blue ; stationary at first. 
Large. Prismatic. 

Curious. 

Curious. 

Curious. 

Curious. Eepulsed by Aurora. 

Large. 

Nearly as large as moon. 

Large. Changed colour. 

Very large. 

Large. A splash of flame. 

Large and curious. 
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1862. Deo. 17 

1863, Aug. 1\ 
„ Aug. 9 
„ Aug. 23 
»» Sept. 25 
„ Sept. 30 
„ Oct. 28 

1854, Feb. 25 
„ April 1 
„ Aug. 30 
„ Oct. 7 
„ Oct. 22 

1855, July 13 
„ Aug. 3 
„ Aug. 10 
„ Oct. 14 
„ Dec. 11 
„ Dec. 19 

1856, Jan. 7 
„ Feb. 3 
„ Aug. 25 
„ Aug. 31 
„ Oct. 27 
„ Dec. 13 

1857, Jan. 9 
„ Apr. 16 
„ Sept. 29 

1858, Sept. 30 

1859, Aiig. 10 


Dover 

Glasgow 

London 

Highfield House 

Stone 

Leven 

Obs., Beeston 
Obs., Beeston 
Obs., Beeston 
St. Ires 
Nottingham 
Hitchin 
Beeston 
I Beeston 
Beeston 
Nottingham 
Edinburgh 
Highfield House 
I EosehiU 
Obs., Beeston 
St. Ives 

HighfieldHousc 
St. Ives 

Highfield House 
Ashford 
HighfieldHousc 
HighfieldHousc 
Obs., Beeston 
Obs., Beeston 


F. Higginson 

D. Eankine 
W. E. Birt 

E. J. Lowe 

M. F. V. Easel 
W. Swan 
Mrs. E. J. Lowu 

E. J. Lowe 
S. Watson 
J. K. Watts 

F. E. Swan 

G. F. Ansell 
E. J. Lowe 
E. J. Lowe 

E. J. Lowe 

F. E. Swan 
C. P. Smyth 
E. J. Lowe 
M. Carrington 
|E. J. Lowe 

I J. K. Watts 
E. J. Lowe 
I J. K. Watts 

E. J. Lowe 

F. Wakefield 
A. S. H. Lowe 
E. J. Lowe 

E. J. Lowe 
E. J. Lowe 


Half size of moon, hissing, fell in sea, causing 
Large. [spray. 

Seppated into two. 

Curious. 

Curious wavy train. 

Large. Pear-shaped. 

Half the size of sun. Day-time. 

Disappeared on reaching zodiacal light. 

Very large. 

Large and curious. 

^ Large. 

I Large. 

Large. 

I Large. 

' Curious. 

Large. A break in the tail. 

Large. 

Large as moon. Visible ten minutes. 

Nearly as large as moon. [red. 

Half size of moon. Green, then orange, then 
Curious. 

Curious. 

Curious. 

Large and curious. 

Large. 

Large. 

Large and curious. 

Curious. 

Curious. 


A lengthened description of the whole of 
the above meteors is included in the Eev. 
Professor Baden Powell’s Eeports on “ Lu- 
minous Meteors,** published in the British 
Association Transactions,** 1848 — 1859. 

One other phenomenon deserves notice. In 
1845 M. de Gasperis and Sig. Capocci, on the 
11th of May, witnessed a great number of 
black bodies cross the sun’s disc. In 1849 
Mr. Brown, of Deal, on the 5th of Eehruary, 
saw two. Other observers have witnessed 
the same phenomenon, and Messier,* in 1777, 
saw 200 dark bodies cross the solar disc. Mr. 
Dawes conceives the appearance to be due to 
seeds floating in ^he atmosphere, whilst the 
Eev. W. Eeed disputes Mr. Dawes’s notion. 
To say the least, the subject is worth a few 
years* careful attention. It must, however, 

* Obserraflon singtilier d’ane prodigieuse quon- 
tiU de petitei globtdes qui ont pasB^ an devant da 

disque da soleil."* — Mm, Acad, PariSj 1 777, p. 404. 


be borne in mind that, in all probability, they 
are within a few thousand, perhaps hundreds, 
of mileB* distance ; therefore a telescope wiU 
require focussing expressly for this purpose, 
as the focus of the sun, for instance, would 
perhaps allow the bodies to pass across the 
disc without being seen. Professor Erman* 
has stated that the cold days of the 5th to the 
7th of February, and the 11th to the 13 th of 
May, were owing to the passage of falling 
stars between us and the sun. 

E. J. Lowe. 

Righjield House Observatory, 

A WILD PEIMEOSE 
Was seen in bloom, October 10th, on 
Lesser Cumbrae, Firth of Clyde, lat. 55i'* N., 
where the gulf-stream promotes a very equ- 
able temperature. 

* “ Astronomische Kaohrichten,** No* 885. 
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THE EXPECTED GBEAT COMET. 


Of the many grand comets that have been 
seen, and of which any account has been 
handed down to us, few or none have sur- 
passed in interest the great comet of 1264, 
the one which astronomers (and not them 
only) are now so eagerly expecting. All the 
writers of the^ time alluded to it as the most 
magnificent that had ever been seen by any 
person then living ; and we are informed 
that on the day on which it was discovered 
Pope Urban IV. fell sick, and that he died on 
the night on which it was last seen, October 2, 
his illness and subsequent death being almost 
universally ascribed to the comet’s pernicious 
infiuence. It seems to have been first noticed 
about the middle of July, although it did not 
attain its greatest brilliancy until the follow- 
ing month, when it was seen also early in the 
morning before sunrise. We are told that 
from the head, which presented a very nebu- 
lous appearance, an immense tail issued, which 
was not less than 100^ in length. 

Early in March, 1566, a comet became 
visible, which, although not so large or im- 
posing as the one just mentioned, is still 
described as “ a great and brilliant star.” It 
remained visible for about one month, and 
then disappeared. The Chinese annals, how- 
ever, make the duration of its visibility to 
extend to nearly two months . The comet was 
carefully observed at Vienna by Paul Fabri- 
ciufl, and a rude map of its apparent course 
amongst the stars drawn by him has materially 
assisted in determining its approximate ele- 
ments. The first set were calculated by Halley. 
Some fifty years afterwards, Mr. Dunthorne 
was induced to try and determine, if possible, 
the elements of the comet of 1264 &om two 
observations said to have been made at Cam- 
bridge by Friar Giles, together with such in- 
formation as was to be found in the writings 
of old chroniclers. His results proved so 


similar to those obtained by Halley for the 
comet of 1556, that he was immediately led 
to suspect the identity of the two bodies ; 
and as the period seemed to be about 292 
years, he concluded that the comet would 
again return about the year 1848. About 
twenty years after Dunthorne had published 
his memoir on the subject, that is to say, 
about the year 1760, the well-known French 
cometographer, Pingre, turned his attention 
to the question, and after examining a large 
number of observations and statements not 
made use of by Dunthorne, he came to the 
same conclusion, namely, that the comet 
might be expected again about the year 1848. 
The subject then remained in statu quo until 
about twelve years ago, w'hen Mr. J. R. Hind 
investigated again the question of identity, 
by collecting all the most trustworthy records 
of the comet of 1556, and deducing an orbit 
therefrom. The result was, that the orbit 
obtained by him agreed so nearly with that 
given by Fabricius in his chart, as to leave 
no doubt tiiat it was a very close approxima- 
tion to the truth. 

The identity of the two bodies having 
been satisfactorily proved, M. Bomme, of 
Middleburg, Holland, at a vast expense of 
time and labour, calculated the effect that 
might be produced on the comet's period by 
the combined attraction of the planets. 
Taking Hind’s elements as his basis, Bomme 
found that the comet's period in 1264 was 
302*922 years, and that planetary attraction 
would hasten its return by 4077 days. In 
1656 the mean period was 308*169 years, and 
planetary attraction would accelerate its next 
return by 3828 days ; so that the comet might 
be again in perihelion on August 2, 1858. 
^\rith Halley's elements Bomme found that 
the comet's perihelion passage would taJee 
place on August 22, 1860. There is there^ 
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foTO ui unoertainty of about two years in the 
comet’s next appearance, according as to 
which set of elements is adopted. One and 
a quarter of two years having passed away 
without anything having been heard of the 
comet, we may reasonably expect it in the 
course of the next few months. 

It is worthy of note that brilliant comets 
appeared in the years 975, 683, and 104, all 


of which present some indications of identity 
with the one we have now been considering ; 
“ but the accounts we possess are too vague 
to admit of anything more than conjecture.” 
M. Hock, of Leyden, has made some inves- 
tigation relative to the first of the above 
three, but his results throw much doubt on 
the identity of that with the one of 1566. 

Geo. W. P. Chambees. 

JSasthourne, 


LEAF GEOMETRY. 

— ^ — 


A HiSTOBY of discoveries would, at any rate, 
prove one very remarkable fact, viz., that 
occurrences the most familiar to us, and 
things apparently worthless, are pregnant, 
nevertheless, with truths which acute ob- 
servers discover as it were by accident, and, 
thenceforth, the meanest understanding can 
acquire a knowledge of phenomena which 
had been for ages staring clever men in the 
face, and had yet remained undiscovered, 
though all-important to the general welfare 
of mankind. 

1 wish, in this paper, to point out some 
very simple and interesting, if not useful, 
phenomena in that very common thing — a 
leaf. Look at that oak-tree. The branches, 
as they move gently in the wind, seem to 
break out from the trunk without any regu- 
larity ; and the leaves, it would be impossible 
indeed, at first sight, to see any order or 
arrangement in their position on the branch. 
But go up closer, and break off a little sprig, 
like that in Fig. A. Fix on one leaf, cut half of 
it off, and then trace up the stem with your 
linger till you come td the next leaf imme- 
diatdj above it. Now tie a thread to the 
upper one on the stalk as close as possible 
to the ateiD, and draw it down, twisting it 
round (he stalk of each leaf, till you come 
to the leaf which you had already marked. 
You will find that you have to pass four 
leaves before you come to the marked one. 


and that you have drawn the thread twice 
round the stem, thus completing the cycle. 
Now, if you go on downwards on the branch, 
yon will find precisely the same thing ; at the 
fifth leaf below, you will be again exactly 
under the cut one. So you see that the ap- 
parent confusion of the leaves upon yon 
waving oak is in reality an exact order, 
which would be at all times perfect, but for 
the various accidents to which the tree is 
liable from its exposure to weather and de- 
structive insects. 

It has been discovered that the leaves o 
all plants and trees are arranged in regular 
order upon their branches, and botanists 
mark this arrangement, or “ pbyllotaxis,” as 
they call it, by a fraction, the numerator of 
which consists of the number of turns round 
the stem, and the denominator the number 
of leaves in the cycle. This oak, therefore, is 
marked by the fraction §. But there is a 
great variety of different arrangements of 
leaves in the common trees and plants which 
surround us, and it is interesting to find them 
out. Thus the holly will be found to be f, 
the yucca of our gardens fi, and the lime- 
tree, the yew, and the bean This fraction 
shows also the distance between the leaves, 
expressed in parts of the circumference of the 
circle. This may be seen at once by referring 
to Figs. B and C, which represent stems with 
numbers where the leaves arc supposed to- 
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grow.. In Fig. B, if we begin with No. 1, we age are expressed by the following fractions : 
have to go three times round the stem before i, A, A, ii, etc. It will be seen 
we come to No. 8, which is exactly above it. that these numbers bear a singular relation 

This arrangement of leaf, therefore, would be to each other, for the numerator of each 

marked by the fraction f ; if you look at the fraction is the sum of the two preceding, and 

circle on the top of the stem, you will sec at the denominator, in the same way, is the sum 

once that Nos. 1 and 2, which represent the of the two preceding denominators ; besides 

position of the first two leaves, are fths of a this, you will find that the denominator of 

circle apart. In Fig. C, where we have only one is the numerator of the next but one 

to go once round the stem before coming to after it. This shows a very curious mathe- 



Fig. B. Fig. A. Fig. C. 


the leaf exactly above No. 1, the fraction is i, matlcal order, where we should least expect 
and at the top it is manifest that Nos. 1 and to find it, in the myriads of leaves which are 
2 are ^th of a circle apart. Although the tossed about in wild confusion by the summer 
phyllotaxis is invariably the same in the same breeze. 

species, it is sometimes different in different But a discovery, almost more wonderful 
species of the same genus ; thus in the Euro- than this, has been made by Mr. M'Cosb, for 
pean larch it is A , while in the American he has found out that the leaf is a typical 
larch it is f. Botanists have discovered, too, plant or branch, and that every tree or 
that the most common arrangements of leaf- branch is a typical leaf.” This resemblance. 
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hywmTf between the leaf and the whole 
tree can only be traced in leares whose veins 
and stem are folly developed. In such, a 
dose analogy has been found between the 
distribution of the branches on the trunk and 
the position of the small vein upon the midrib. 
It will be found in most cases, if not in all, 
that the angle which the vein makes with 
the midrib is the same as that between the 
branch of the tree and the trunk. Mr. 
M'Cosh has measured the angle of ramifica- 
tion and the angle of venation in an immense 
number of different trees and plants, and has 
found the measurement to coincide. 

Those trees, which send out branches 
from the root, or near the root, such as the 
box, privet, holly, ancf oak, have leaves in the 
same way without any, or with a very short, 
footstalk ; whereas the leaves of those trees 
which have a long unbranched trunk, like the 
pear, cherry, sycamore, and chestnut, have, 
generally, also a long footstalk. Hollyhocks, 
rhubarb, mallow, and other low-branching 
herbaceous plants, generally send out a group 
of stems from the root, and, on examination, 
you will find that several midribs start from 
the base of the leaf, and cause the leaf to 
assume a rounded shape. In some trees, like 
the beech and elm, the branches are almost 
equally distributed throughout the trunk, 
and in the same way the small veins are 
usually distributed on the middle rib. Other 
trees, like the sycamore and laburnum, send 
off* groups of branches at particular heights, 
and the venation of the leaves follows the 
same arrangement. The laburnum has trip- 
let leaves, and a glance will show that the main 
trunk is divided into three main branches. 

Thus an interesting subject of inquiry 
opens out before ai^y of my readers who live 
in the country, and to such I hope that 
leaves, in future, will not be regarded merely 
as the amamer ornaments of our woods and 
lanes^ but that they will find, with Goethe, 

“AH shapes are similar, yet all unlike, 

[ The chorus thus a hidden law rereals.” 


GBEASE IN THE CABINET. 

— 

Gebase is a terrible destroyer of specimens 
in the cabinet of an entomologist. Where 
does it come from P It is a kind of greasy 
fluid, which exudes from the bodies of many 
of our moths, especially of the Bombycida?, 
thence spreading over the wings, and event- 
ually spoiling the specimen. Even keeping 
the drawer continually stocked with camphor 
will not prevent its appearance ; and I do 
not know what will, but I know how to cure 
it when it is there. 

The plan of operations may be described 
as follows : — ^First procure a bottle of benzole, 
which may be got at any chemist’s, and which 
must bo kept well stoppered when not used. 
When about to operate, obtain a deep saucer, 
or, better, an evaporating dish, in which place 
your insect, then pour in carefully the ben- 
zole till the specimen is entirely immersed ; 
you need not be frightened at wetting it. 

It should bo left thus for about five 
minutes, the dish being kept covered up to 
prevent waste by evaporation. At the end 
of this time your insect may be taken out and 
left till all the benzole has evaporated from 
it, which will not take very long, when it will 
be found to be in as perfect a condition as when 
first set out ; with one advantage, that of not 
being likely again to become greasy. 

This is not the only means of curing 
grease, but I find that it far supersedes any 
other, no especial process being afterwards 
used to dry the specimen, which is so liable 
to be detrimental to it; on the contrary, as 
we have seen, it improves it rather than 
causing any damage. 

The reason of this cure is, that benzole is 
a solvent of grease } thus, by leaving the in- 
sect in it for a few minutes, the grease is 
entirely dissolved out of it, in this way pre- 
venting its future appearance. 

Li. 
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METEOEQIiOGY OP NOVEMBEE, 

VnOaf OBSEBYATIOKS AT HIGHFIELD HOUSE OBSEBVATOBY. 




Greatest 

Greatest 

Amount of 

fear. 


Heat. 

Cold. 

Rain. 


Degrees. 

Degrees. 

Inches. 

1842 


. . 62-0 . . 

. . 27-0 . . 

.. — 

1843 


.. 68-6 .. 

.. 25-5 .. 

.. 2-2 

1844 


.. 56-5 .. 

.. 30-1 .. 

.. 8-4 

1845 


.. 60-0 .. 

.. 29-0 .. 

.. 10 

1846 


.. 58-0 .. 

28-0 .. 

. . 0-7 

1847 


.. 61-0 .. 

. . 30-0 . . 

.. 2-0 

1848 


.. 54-8 .. 

. . 22-7 . . 

.. 0? 

1849 


.. 58-5 .. 

.. 17-5 .. 

.. 1-4 

1850 


.. 61-2 .. 

. . 22-0 . . 

.. 2-9 

1851 


. . 52-6 . . 

.. 19-2 .. 

.. 14 

1852 


. . 00-0 . . 

. . 25 0 . . 

. . 7-0 

1853 


. . 57-2 . . 

.. 17-5 .. 

.. 2-6 

1854 


. . 57-2 . . 

.. 18-7 .. 

.. 1-8 

1855 


. . 54-0 . . 

.. 23T .. 

. . 1-0 

1850 


. . 55-0 . . 

.. 18-2 .. 

.. 1*9 

1857 


.. 00-5 .. 

. . 24-5 . . 

.. 1*2 

1858 


.. 57-2 .. 

, . 13-2 . . 

.. 0-7 

The 

greatest heat in shade reached 62‘ 

0® in 1842, 


and only 52'5° in ISOl, giving a range of 9*5® in greatest 
heat for November during the past seventeen years. 

The greatest cold was as low as 13 •2° in 1858, and 
never below 80*1® in 1814, giving a range of 16 9® in 
greatest cold for November during seventeen years. 

Only three-quarters of an inch of rain fell in No- 
vember, 1840, 1848, and 1858, whilst the very large 
amount of seven inches fell in November, 1852. 

Generally a few very sharp hrosts occur. The mean 
amount of rain for the month, 1*9 inches, as the un- 
usually great amount which fell in November, 1852, 
has raised the average a quarter of an inch. 

E. J. Lowe. 


ASTEONOMICAL OBSERVATIOiSrS 
FOE NOVEMBER, 1859. 

The sun is in the constellation Scorpio till tne even- 
ing of the 22nd, when he passes into Sagittarius. In 
London he rises on the 1st at Oh. 55m., on the 15th at 
7h. 20m., and on the 30th at 7h. 44m. He sets, at the 
same place, on the 1st at 4h. 82m., on the 15th at 4h. 
9m., and on the 80th at 3h; 53m. On the 4th, at 
Bdinburgh, he rises 17 ininutes later than in London, 
and on the 18th 21 minutes later. On the 1 1th, he 
rises at Dublin 9 minutes later than in London, and on 
the 28th 11 minutes later. 

Twilight ends on the 8rd at Oh. 25m. ; and day 
breaks on the 8th, at 6h. 10m., and on the 20th at 5h. 
85m. Length of day on the 10th, 9h. 0m. ; length of day 
has decreased on 10th, 7h. 28m., and on 21st, 8h. 2m, 
Full moon on the 10th, at2h. 5m. p.m. 

New moon on the 21th, at Ih, 43m. p.m. 

The moon is at her greatest distance from the 
earth on the 8rd, and at her least distance on the 18th. 
She is near Jupiter on the 15tb, Saturn on the 17th, 
Mars 2lBt, Venus 25th, and Mercury on the 28th. 


Mercnry is an evening star, in the constellation 
Libra, till the middle of the month, and after which in 
Sagittarius. *He is becoming larger and more &- 
vourably situated for observation, reaching his greatest 
easterly elongation on the 20th. On the 27th, he sets 
at 4h. 50m. p.m. He is seen as a crescent 

Venus is an evening star, but being so far from the 
earth, and situated so low in the heavens, she will be 
unfavourable for observation. Venus is now almost 
circular, and her disc only 10'' in diameter of arc, in 
the constellation Ophinchns, except for a few days at 
commencement of month, when she is in Libra. 

Mars is a morning star, and still very unfavourable 
for observation, his disc being only 4" in diameter. 
Every day he will become a better object, although 
slowly. In the constellation Virgo. 

Jupiter is in the constellation Cancer, and very 
favourably situated for telescopic observation. On the 
7th, he rises at 8h. 41m. p.m., and on the 27th, at 7h. 
20m. p.m. 

Saturn is in Leo for the whole of the month, and a 
good telescopic object ; his -rings, however, are not so 
widely open as they were several years ago. On the 
17th he rises lOh.Slm. p.m., on 27th at lOh. 13m. p.m. 

Uranus is very favourably situated for observation. 
He is in Taurus, and visible to the naked eye ; he 
is situated within the triangle formed by the Pleiades, 
Aldebaran, and t Tauri, about two-thirds of the dis- 
tance between Aldebaran and t, and to the east of 
the latter star. 

Eclipses of Jupiter’s Satellites: — The first moon 
disappears on the 0th, at 9h.58m. 9s. p.m.; disappears 
on the 13th, at lib. 51m. 20s. p.m. ; on the 21st, dis- 
appears at Ih. 44m. 33s. a.m. ; on the 29th, disappears 
at lOh. Om. 13s. p.m. The second moon disappears on 
the 22nd, at lOh. 8m. 37s. p.m., and disappears on the 
HOth, at Oh. 45m. 5s. n.iu. The third moon disappears 
on the 24th, at 9h. 4ni. Is. p.m., and reappears on the 
25th, at Oh. 15m. 7s. a.m. 

The sun reaches the meridian on the 2nd, at llh: 
43m. 42s. a.m., and on the 2Ttb, at llh. 47m. 43s. a.m. 
Equation of time on the 2nd, 10m. ISs., and on the 
27th, 12m. 17s. 

Declination, i. e., variation of the com- 
pass for Loudon .. =21° 30' W. 

Inclination, or dip of the needle . . =08® 20' N. 

Total force (in units) . . . . = 10-30. 

E. J. Lo^rE. 

Hi ffJi field Observatory, Nottingham, 


THINGS OF THE SEASON— NOVEMBER, 

FOB VABIOUS LOCALITIES OF GBEAT BBITAIN. 

Bibbs Abbivino, — Gadwell, Silktail, Widgeon, 
Golden Plover, Golden-eyed Pocher, Red-headed 
Pocher, Stock-dove, Hawfinch, Redwing, Fieldfare, 
flights of Crested Wren occasionally from Norway. 

Bibbs Dru*AaTiNa.— Snipe, Water Wagtail oipca* 
sionally migrates to south of England. 

WiLB Plants.— Arbutus unedo in flower, Nidula- 
ria oampanulata, various Agarics, and Lichens. 
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]Vlr JVTotewortl^ CTorner. 

New Planet.— We have the pleasure to announce 
that Dr. K. Luther, of Bilk, discovered another new 
planet (one of the asteroid group) on the 22nd of Sep- 
tember. This is No. 57 of the asteroids, and the 8th 
which Dr. Luther has had the good fortune to dis- 
cover. Our solar s^'stem now numbers 65. The new 
planet appears as a star of the tenth magnitude. It is 
not yet named. 

Undkbobound Tempebatube. — Professor W. 
Thompson has reduced Professor Forbes’s observa- 
tion of the temperature of thermometers sunk to 
different depths in the ground, from which we learn 
that at three feet deep the greatest cold of winter does 
not occur till February, at six feet not till March, at 
twelve feet in April, and at twenty-four feet in July. 
So that at the latter depth tummer becomes winter. Let 
ns take a practical hint from this, and make ourselves 
some cool places, into which we may retire in hot 
weather. 

Flint Implements in the Drift. — Sir Chailes 
Lyell's venion of this subject, before the British Asso- 
ciation, points to the conclusion that there is no neces- 
saiy chronological connection between the works of 
man, and even the remains of man, and the strata in 
whidi both may be found. Dr. Anderson, in his paper, 
more decisively stated that flint weapons, skulls, and 
elephant remains were sometimes quickly petrified, 
buried in ancient strata by subsidence, or by the fall- 
ing in of the roofs of caverns, in which men had taken 
up their abode. ** He saw no evidence, deducible from 
the superficial drifts, to warrant a departure from the 
usually accepted data of man's \ery recent introduction 
upon the ea^.” 

PuBincATioN OF Watkb.— ProfessoT Faraday has 
been making inquiries, at the instance of the Trinity 
House, into the character of the water obtained for 
domestic purj^ses by the residents in lighthouses. It 
is, he says, invariably impregnated with lead, and 
hence injurious to health. But the purification of 
■uch poisonous water is most easily accomplished. “ I 
ascertained that if a little whiting or pulverized chalk 
were added to such water, and the whole stirred toge- 
ther, the lead immediately assumed the insoluble form, 
so that when the water was either filtered, or left to 
settle, the clear fluid was obtained in a perfectly pure 
and salubrious condi%n.*' Mr. D. J. Heath, in a letter 
to the Times, advises the use of Perkins’s small con- 
denser, applied to the waste-pipe of an ordinary kitchen 
hcfler, as an inexpensive mode of obtaining distilled 
Srsteif where it is impregnated with lead or chalk. 
The letum is from six to eight gallons per day. 

Bm Ships.— A very instructive diagram of the 
relative dimenaioos of big ships may be drawn with 
the help of a scale rule, and would be of value in 
schools, and a subject of interesting reference to all 
who give attention to such matters. The following 


Agfures famish the Retails for a diagram of fifteen of 
the largest vessels ever built, and it will be seen that 
their united lengths amount to a mile : — Great Eastern, 
680 feet, 19,000 tons ; Adriatic, 890 feet, about 8500 
tons; Niagara, 375 feet, 4580 tons; Himalaya, 800 
feet, 5000 tons ; Duke of Wellington, 240 feet, 2400 
tons; General Admiral, 825 feet, 6000 tons; Orlando 
(recently launched for the British Navy), 837 feet, 
3727 tons ; Atrato, 336 feet, 8476 tons ; Eoyal Charter 
(running “inside 60 days" from Liverpool to Mel- 
bourne), 806 feet, 2720 tons ; Great Republic, 802 feet, 
8356 tons; Pennsylvania, 300 feet, 8241 tons; Arabia, 
800 feet, 2402 tons ; Great Britain, 274 feet, 3500 tons ; 
Asia, 280 feet, 2226 tons; total, 5181 feet, 68,428 tons. 

Toads in the Heabt of Trees, etc. — The won- 
derful stories about tpads being discovered in the 
hearts of trees, in the centre of large massive stones, 
and in solid rocks, wherein it is said they have been 
embedded for many years, are now nearly silenced. 
The late Dr. Bucklond considered, from observation, 
that toads cannot live a year, if totally excluded from 
atmospheric air ; and even if an occasional supply of 
air were given them, he regarded it as impossible 
that they could exist two years if kept entirely with- 
out food. A supply of oxygen is necessary for the 
performance of the functions of cold-blooded animals, 
although the demand for it is much less than in warm- 
blooded ones. The quantity necessary for the pur- 
pose increases with an increase of muscular exertion, 
and the oxygen which is consumed is replaced by car- 
bonic acid gas which must be removed. It causes 
the death of animals which inhale it even in small 
quantities. Reptiles, and most invertebrata that inhabit 
the land, became apparently inanimate when the tem- 
perature is lowered beyond a certain point. In this 
state their circulation and respiration appear to cease 
entirely, and the animals may be prevented from re- 
viving for a while, without their vitality being per- 
manently destroyed, if they be surrounded by an 
atmosphere sufficiently cold. Frogs and serpents have 
been kept in an ice-house for three years, and at the 
end of that period have been completely revived. 

The Moon’s Motion. — It is shown that Mr. Adams 
and M. Delaunay have arrived at the same result by 
two different methods of reasoning, and they prove 
that the acceleration is not nearly as much as before 
anticipated, and this value is far too small to satisfy 
the ancient eclipses ; and, therefore, some other causes 
(such as a resisting medium), totally different from 
the disturbing influences of the sun and planets, must 
be resorted to, or, as Mr. Main remarks, “we must 
hope, from a hint dropped by M. Delaunay, that he 
has some means, at present kept out of sight, for 
laying the ghost which he has helped to raise." 

The Banana at Kew Is the most extraordinary 
plant in the whole of that extensive collection. It 
was introduced to Europe by Mr. Blowden, and has 
attained, during five years’ occupancy of the palm-stove, 
a height of more than 80 feet, and the stem is 7^ feet 
in circumference. 
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TITIC/VL FOllMS OF RHIZOPODA. 

Amabida. — Fig. 1, Amoeba diMuens, contracted. Figs. 2, 8, 4, the same, with the pseudopodia, more or lesa 
extended. 

Gromiacfa.— Fig. 5, Gromia oviformis, with the pseudopodia protruded. 

Foramini/era. — Fig. 0, ]\Iiliola, and Fig. 7, Rotalia Beccarii, wi^ pseudopodia protruded. 


MICEOSCOPIC GEOLOGY. 

I.— BOCK-FOEMIKG MICBOZOA — THE FOBAMINFBBA. 



All around us is an invisible world, unseen 
by our natural senses. Microscopic living 
creatures and vegetable organisms swarm in 
earth, water, and sky ; but the eyes of the 
many never behold them. Nothing is free 
from them. We find them in the clearest 
water, and in the strongest acids ; in the in- 
ternal moisture of living plants, and in the 
fluids of animal bodies. They are carried 
about by the storms and winds; they fall 
like powder on tho decks of ships thousands 
of miles away from land, and Ehrenberg has 
found them even in meteoric dust. By their 
immense numbers they colour large tracts of 
trater with remarkable hues. That beautiful 
phenomenon, phosphoresence of the sea, is 
due to the accumulation gf myriads of mi- 
nute jelly-globes ; while a cubic inch of 
mouldering earth may contain upwards of 
fiDrty tliousand tiny scavengers. 

Tol. I.~No. 5. 


No one can think of them without rais- 
ing his eyes in adoration to their Maker; 
and no one can see them and study them 
without feeling how exquisite is the handi- 
work of the Infinite Designer in these his 
minutest creations, even as it is grand and 
overwhelming in the vastness of the systems 
of worlds rolling on in the boundless realms 
of star-lit space. 

As it is now, so it has been, one might almost 
say, from the beginning. At any rate, some 
of the oldest strata of the palseozoio; 
the Silurian — present us with marine species 
closely like the living forms of the Same class 
still swarming on our shores and in our seas. 
The waters of the Niagara, for ten thousand 
years, have plunged over a ledge of steep 
cliff, even as they do now. In the superfi- 
cial alluvial soil they have left the marks of 
their headlong rushing as plainly as they 

lO Q 
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have inscribed tbeir records on tbe stony 
diff-walls of tbe gorge through which their 
eddying waters foam onwards to the sea. 
How many ages older than that wonderful 
cataract those alluvial gravels are no man 
can tell; but older, indeed, they must be, 
referring as they do to former geological and 
physical changes and conditions of the land. 
And yet, while on a vertical scale of the 
rock-strata, where an inch would represent 
a thousand feet, the whole era of the full 
deposit of those alluvial beds, in all their 
thickness, would not be equal to a pen-line, 
the level of these first-known traces of 
marine Foraminifers would be some six or 
83ven feet down. 

During all those vast intermediate ages, 
such tiny living things have swarmed in 
ocean, lake, and river, in earth and air. We 
cannot break down any friable freestone, 
such as oolite or Bathstone, any sandstone, 
limestone, or clay, without finding abundant 
specimens of ancient Microzoa in the dried 
and sifted dust. In those rocks, too compact 
to be reduced mechanically to powder with- 
out crushing, such as the limestone from 
Dudley, the marble from Matlock or West- 
moreland, very thin polished sections will 
reveal, under the magnifying power of the 
microscope, some of their beautiful and pecu- 
liar forms. Some rock-masses, indeed, such 
as chalk and various tertiary marls, are wholly 
composed of the perfect and well-preserved 
shells and cases of ancient minute organisms. 

Amongst these microscopic fossils, how- 
ever, are two classes, which beyond aU others 
have played, as they still continue to do, a 
most important part in the accumulation of 
massive sedimentary strata. Over how many 
thousands of sq^jire miles in Europe alone 
does ihe chalk, that in the lofty clifis of 
t)over and of France presents us with a 
thidoiasi of a thousand feet, extend ? And 
jot^ in ewery cubic inch, a million perfect 
i&dmdiiali may be counted, besides the 
baokanah^ and fragment^dust with which 


they are cemented together. So minute, 
sometimes, are these rock-forming Microzoa, 
that in the polishing slate of Bilin, for ex- 
ample, forty-one thousand billions are esti- 
mated within the same limit of a cubic inch. 
In the former, the chalk, the organisms are, 
however, much larger and marine ; still they 
require a magnifying power of at least 250 
linear, or 62,500 times, to render them intel- 
ligibly, and a far higher power than this 
for the examination of their intimate struc- 
ture. In the latter, the Bilin slate, the 
organisms are, for the most part, the silicious 
lorica of vegetable diatoms, such as Mr. 
Tuffen West has already described in a re- 
cent state in his papers in this work. 

For the past seventy years, microscopic 
objects, whether vegetable or animal, have, 
for the most part, been commonly described 
and spoken of as Infusoria, a name they first 
derived from the almost universal presence of 
animated atoms in water in which flower- 
stalks had been steeped, and in other vege- 
table infusions. The severer scientific scru- 
tiny to which this, like every other depart- 
ment of natural history has of late years 
been subject, has shown that many very 
different classes, both of animals and vege- 
tables, have been improperly included and 
grouped under this now restricted title. 

Of the two classes of minute animals 
which we have alluded to as principal con- 
stituents of some rock-masses, neither is 
infusorial. One of these, the Foraminifera, 
belongs to the lowest grade of animal life— 
the Protozoa, or globular animals ; the other, 
the Entomostraca — however at first sight 
it may seem to diverge from the familiar 
crab or lobster t 3 rpe— belongs to the Crus- 
tacea, or crust-shelled animals, one of the 
principal sub-divisions of the Articulate or 
ring formed group. Of each of these kinds 
innumerable hosts are living at the present 
hour, and they are as easily obtained in their 
living as in their fossil state, 

It will be welly how6irer« in this paperi^ 
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lest we should become too discursive, to con- 
fine ourselves to one class, and, from their 
great antiquity, the Eoraminifera hold the 
first claim to our attention. 

All are familiar with the household 
sponge, and it is now very generally known 
tW sponge, with its curious tissue of inter- 
lacing fibre, is but the homy skeleton of a 
marine animal of the lowest condition of 
life ; the like horny skeletons of small British 


8 9 



Hyaline-shelled Foraminifera (Globular arrange- 
ment, running into Nautiloid). 

Fig, 8, Orbulina imivorsa, D’Orbigny, 9, Globigcrina 
bulloides, D’Orb. 10, Kotalina Partscbiana, D’Orb. 
1 1, Polystomella Fichtelliana, D’Orb. 12, P. Regina, 
D’Orb. 

sponges are commonly cast by the waves on 
our beaches. But still few know the animal 
itself of the sponge, or would recognize what 
it was if they saw it. The investing animal 
substance of these horny skeletons was a 
soft thin jelly, called by naturalists “ sar- 
code.” It possessed no visible muscular 
structure, and yet it had some slight power 
of contraction and expansion, some slight 
capacity of voluntary movements. Through 
the smaller pore -like cavities with which the 
skeleton of the sponge is seen to be per- 
forated, the ocean- water was inhaled in a 
current produced by the paddle-action of the 
numerous minute cilia (or thread-like disten- 
sions of saroode) with which the internal 
surfaces of those channels were lined, while 
the water thus inhaled was expelled by the 
fewer and larger tubular orifices denomi- 
imted oscula. The sponge itself was rooted 


to one spot from the period of its first settle- 
ment — £ot while young as a gemmule it swam 
freely about — to the end of its life, and the 
sponge of commerce is no more, as we have 
said, than the mere framework of the crea- 
ture, which, dredged from its native depths, 
has been kicked and trodden and blown 
about, on the sands of the Mediterranean, 
until every particle of its animal substance 
has been wasted and destroyed; and the 
dust, BO full of exquisite microscopic objects, 
which we shake out from the fibrous net- 
work, is nothing more than the sand of those 
sea-shores, and not particles of food, as has 
been sometimes ignorantly supposed. Dr. 
Bowcrbank has observed that the jelly-like 
sarcode of the sponge can form itself into 
temporary stomachs, into which the food 
brought in by the inhalent currents of water 
is received, digested, and assimilated, after 
which the sarcode resumes its smooth, jelly- 
like appearance, — so simple is the organiza- 
tion of the sponge-animal ! 

The fibrous structure of fossil sponges of 
a high class, the ventrioalities, is beautifully 
preserved in the flint nodules of the chalk, 
and exhibits under the' microscope wonderful 
and remarkable designs, as has been admi- 
rably elucidated by Mr. Toulmin Smith. 

The jelly-flesh condition is not confined 
to the sponge; other animals having free 
locomotion are formed of it. That micro- 
scopic “proteus*’ the Amoeba is nothing 
more than an atom of such sarcode. It has 
no cilia, no power of swimming^ but if we 
watch it, bud-like knobs are seen to be slowly 
protruded from its body and gradually ex- 
tended into pseudopodia, or false feet, more 
than equal to the diameter of the body (see 
woodcut, p. 145, Pig. 1). The ends of these 
artificial limbs attach themselves sucker-like 
to the surface over which the creature is 
travelling, contract, and thus gradually drag 
up the body (see woodcut, p. 145, Fig. 2). 
Again, elongating knobs are protruded into 
feeler-hke limbs, which again, contracting likf 
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elastic ropes, haul the body along. Thus 
tiie Amosba, erer ohsngefol in its form (as its 
name implies), travels along, investing in its 
jelly-flesh as it progresses atoms of food, 
which thus entangled and enveloped by its 
pulpy flesh are so digested. 

Besides the naked Amoebas there is the 
similar group of Gromias, in which the Bar- 
code is inclosed and protected by a bag-like 
cuticle, from the aperture of which alone are 
the pseudopodia extruded (see woodcut, p. 
145, fig. 3.) 

Another class of jelly-flesh animals is pos- 
sessed of shelly coverings — these are the Fora- 
xninifera, to which we have already alluded. 
These sometimes consist of a single glo- 
bule of Barcode coated with a calcareous skin 
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Hyaline- shelled Foraminifera (Bead-like arrange- 
ment, running into Nautiloid). 

Fig. 13, Lagena (Oolina, B'Orbigny) clavata. Genua^ 
Kodosabika. 14, Dentalina elegans, D’Orb. 10, 
Kodosaria mgosa, D’Orb, 16, N. hispida, D’Orb. 
17, N. Bpintcosta, D’Orb. 18, N. bacillum, D’Orb. 

19, Frondicularia annularis, D’Orb. (Chevrcn^atyle). 

20, Flabellina mgosa, D’Orb. {Spiral and chevron). 

21, Cristellaria lanceolata, D’()rb. 22, Cristellaria 
Josepbina {Nauiiloid), 

or shell; gometimel a second globule — for 
tiie Foraminifera grow by gemmation, a com- 
jton method of increase amongst the lower 
grades and microscopic forms both of animal 
and vegetable life— is formed upon and over- 
laps the first. Ofiten the adult Foraminifer 
is constituted of a succession of such uusepa- 
nted globules of lime-coated sarcode, deve- 


loped in linear order on a straight or on a 
curved line, or in a spiral arrangement, or 
alternated in twists and braids, or in disc-like 
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Hyaline-shelled Foraminifera (Braid like arrange- 
ment). 

Genua, PoLYMonrHiNA. Fig. 23, Polymorpbina lactea, 
var. horrida (Globigerina tubulosa, D’Orb.) 24, 
Polymorphina complanata, D Orb. 2-5, Uvigerina 
pygmea, D’Orb. 26, Textularia Marias, D’Orb. 
27, Textularia deperdita, D’Orb. 

or shell-like types, the latter often putting 
on a nautiloid appearance. In the early days 
of Natural History science this has caused 
such Nautilus-resembling Foraminifera to 
have been figured and described, by even 
some eminent naturalists of the old school, 
amongst them by LinntBus himself, as the 
minute young, or as particular species of 
that genus of cephalopods ; they overlooking 
in those statements the fact that the walls of 
the chambers of the Nautilus are incurved to 
admit the inhabitation of the outermost cell 
by the animal, while the separating perfo- 
rated walls of the Foraminifera — for the shelly 
coverings of most of these little living jelly- 
lumps are perforated like sieves, with orifices 
for the protrusion of their pseudopodia — 
always retain the globular shape of the jelly- 
globules they cover and inclose. 



Opaque-sheUed Foraminifera (Circular and other 
arrangementa). 

Fig. 28, Peneroplia (Spirolina, D'Orb.) Austriaca. 
29, Pavonina (Cuneolina, D’Orb.) triangularis. 8Q, 
Cyclolina cretacea, D’Orb, • 

Wonderful indeed in these Foraminifera 
are the beautiful, elegant, and varied forms 
produced by the different arrangements of 
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the divided, but unaeparated, iucrusted sar- 
oode-globulea. One of the most common 
Foraminifera is the Miliola — so called from 

31 32 33 

Opa(iue«3heUed Foraminifera (Arrangement alter- 
nately lateral). 

Fig. 31, Spiroloculina canaliculata, D’Orbigny. 82, 
Triloculina pulchella, D’Orb. 33, Hauerina com- 
pressa, D’Orb. (putting on spiral). 

its resemblance to a millet-seed — found abun- 
dantly in the heaps and ridges of sea-weed 
left by the receding tides upon the sands. 
Like the Grromia these have only a single 
aperture for the extension of the pseudo- 
podia formed by their extensile flesh, and it is 
a curious and interesting sight to watch them 
slowly hauling themselves up and along the 
transparent sides of a glass tumbler or the 
walls of an aquarium. 

The Miliola were noticed long ago by na- 
turalists, who put them amongst the Serpula, 
or encased sea-worms, on account of their 
appearing to be folded tubes, in like manner 
as the E-otalia and other similar forms were 
described in books as minute Nautili; and it 
w’as not until 1835 that Dujardin showed 
their true position in the animal scale as 
Ehizopods, or root-foot animals. 

The Foraminifera are all marine, and 
every zone of sea-depth has its peculiar 
species or varieties — the deepness or shal- 
lowness of the region in which they exist 
often causing very considerable differences 
in the appearance of the individuals ; thus the 
Mot alia repanda grows large and thick — so to 
speak of a microscopic shell— in shallow seas, 
and becomes flattened when obtained from 
deeper water. Another kind, the Glohigerina \ 
hulloideSf on the contrary, becomes dwarfed 
and small in shallow water, but grows large 
and abounds in deep-sea regions. 

In the nbvs'^es of the ocean these micro- 


scopic shells constitute almost the only ma* 
terial of its oosy bed. In the soundings made 
for the Atlantic Telegraph, the lead brought 
up, in regions beyond the range of earthy 
sediments brought by currents, from depths of 
three miles, whitish clayey mud all but wholly 
composed of Globigerinee. 

In the blackness and stillness of those 
enormous depths, extracting the minutest 
particles of lime from the dense waters, these 
little beings live in myriad hosts, and, tiny 
as they are, accumulate in slowly passing ages 
into enormous masses of calcareous strata, con- 
vertible, ultimately, into limestone, as Time, in 
his endless circles, shall bring round another 
change of land and sea, and the bottom of 
the deep shall be converted into the mountain 
range. 

Thus, too, the Foraminifera have played, 
in geologic ages, a like important part in the 
formation of the rock-beds of the earth’s 
stony crust. No organic creature, large or 
small, has contributed so much material: 
every limestone, every sandstone, every clay, 
from the Silurian epoch to the present hour, 
offer the evidences in their remains. A 
certain green sandy clay, of silurian age, in 
Eussia, is constituted, in great part, of sand, 
the particles of which are stony casts or 
moulds of the chambers of Foraminifers, like 
as the sand dredged to-day in the Gulf of 
Mexico consists of silicate of iron modelled 
in the cavities of such microscopic shells. 
The mountain-limestone— so beautifully stud- 
ded with coral-branches, and encrinital stems 
— abounds with their tiny carcases, A Eus- 
sian limestone of the same age is wholly 
composed of Fusilina, and other small forms ; 
while similarly constituted rocks occur in 
America, and in the Arctic regions. 

The oolitic freestones have generally a 
Foraminifer in nearly everyone of those sphe- 
rical egg-like grains (from which they derive 
their geological name), like as is found in the 
sand-grains on the shores of modem coral- 
reefs. The white chalk is, as we have already 
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wd, almost wholly composed of their tender 
shells. 

The ** nummulite-limestones*’ of the Alps, 
the Apennines, and the Himalayas are other 
instances of rook-formed mausoleums of these 
tiny fossils. 

Alveolites abound in the “ rice-stono” of 
Persia, and numerous other instances of 
every period could readily be cited, were 
they wanted, to show how, throughout all 
time since the creation of life on our globe, 
the perished armies of these microscopic 
labourers have built up, flake by flake, and 
film by film, the solid rock-masses of steep 
wave-beaten clifis, of grassy plains, and mist- 
clad hills. Small and feeble, and exquisitely 
minute, with but few of the gifted powers of 
life, how much they have done shows how 
truly God*8 ‘‘thoughts arc not as our 
thoughts,*’ but immeasurably above tliem, 
how the simplest means at his command 
produce stupendous results, how every- 
thing, even the meanest, is worthy of man’s 
study and thought. “ God,” says old Ray, in 
his lovable philosophic spirit, ‘‘ God is said 
to be Tnaximus in minimis. We men esteem 
it a more difficult matter, and of greater art 
and curiosity, to frame a small watch than a 


large clock; and no man blames him who 
spent his whole time in the consideration of 
the nature and works of a bee, or thinks his 
subject was too narrow. Let us not then 
esteem anything contemptible, or inconsider- 
able, or below our notice- taking, for this is 
to derogate from the wisdom and art of the 
Creator, and to confess ourselves unworthy 
of those endowments of knowledge and under- 
standing which He hath bestowed upon us. 
Do we praise DsDdalus, and Archytas, and 
Hero, and Callicrates, and Albertus Magnus, 
and many others which I might mention, for 
their cunning in inventing, and dexterity in 
framing and composing a few dead engines 
or movements, and shall we not admire and 
magnify the Great Anfiiovpyos Kotr^uou, Former 
of the World, who hath made so many, yea, 
I say innumerable, rare pieces, and those, 
too, not dead ones, such as cease presently to 
move so soon as the spring is down; but all 
living, and themselves performing their own 
motions, and those so intricate and various, 
at d requiring such multitude of parts and 
subordinate machines, that it is incompre- 
hensible what art, and skill, and industry, 
must be employed in framing one of them.” 

S. J. Mackie. 


A CALENDAR OF NATURE. 
— — 


One branch of scientific inquiry, which the 
amateur observer is likely to take an interest 
in, is that of recording a Calendar of Nature. 
We mean, keeping a record of the arrival 
and departure of migratory birds, the dates of 
trees coming ir x) and losing their leaves, the 
blooming of plants, t&e ripening of fruit and 
seeds, the building/of birds* nests, the first 
of ^^erent insects, diseases 
and plants, the failure or 
proli^ barest orcom, fruit, etc. ; in short, a 
correct statement of the appearance of every- 
thing in Nature which is seen ground us. 


There are many of these calendars kept, 
yet scarcely one can be made available to 
science, and this owing to the want of proper 
precautions. It is evident that if it were 
known what kind of observations would be 
really useful, that many would lend a helping 
hand, who now stand aloof simply because it 
is not seen how such labour can benefit 
science. 

The effects of the weathfer on the vegetable 
kingdom is strikingly shown, when a careful 
series of observations has been made year 
after year. In illustration, we need only refer 
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to the spring of 1859. For many weeks 
vegetation was a month in advance of ordi- 
nary seasons, yet one week’s cold, at the com- 
mencement of May, was sufficient to cause 
the growth of plants to be checked to an ex- 
tent so great, that the month previously 
gained was lost in a few days. 

Observations, to be comparable with each 
other, require recording year after year, in 
the same place, and on the same individual 
plants. It is by no means an uncommon oc- 
currence to find two trees of the same species 
(whose boughs actually cross each other) vary 
as much as a fortnight in their time of leafing 
or fiowering. It would be useless to say, the 
elm lost its leaves on a certain day, without 
particularizing the particular kind of elm 
meant ; thus, the broad-leaf elm is the first 
tree to become leafless, which it frequently 
does in September, whilst the Siberian elm, 
on the contrary, will retain its leaves after 
all others have been denuded of them j some- 
times this plant is in leaf as late as December. 
The age of a tree or plant will cause some 
difierence. 

Migratory birds will arrive at one spot 
much earlier than they will at another, even 
when so contiguous that a single minute on 
the wing would enable a bird to reach the 
other spot; however, this they never attempt 
until the proper time has arrived. Swallows 
and martins are seen near the Trent for days 
before they are found on the hills only a mile 
from this river. 

Difierent kinds of lilacs and laburnums 
will have a range of some days in their period 
of coming into bloom. 

Amongst herbaceous plants, those which 
have been transplanted during t\ie year 
should either be avoided, or a special record 
made regarding them. Annuals are only 
worthy of secondary note, as the time of 
sowing must be taken into account, unless the 
seed is 9 elf-sown. Again, amongst such ob- 
servations as the ripening of fruit, the dif- 
ferent kinds require specification. As an 


instance, the strawberry known as Black 
Prince will ripen before Kean’s Seedling, 
Kean’s Seedling before British Queen, and 
British Queen before the Elton Pine ; and 
again, one-year-old plants of Black Prince 
will ripen sooner than those on two or three- 
year-old plants. 

In recording the flowering of plants, it is 
advisable to give the dates when the first 
blooms are expanded, as well as those when 
in full glory of bloom, and when the bloom- 
ing is over. Wheat and other grasses should 
have the dates when the ears are first visible, 
when the flower-spikes are above the leaves 
(in full ear), and when in flower. 

As the objects are so multifarious, it is 
requisite to pay especial attention to a certain 
list (which has been compiled with much 
care), in order to insure a comparison between 
two or more observers. The nature of the 
soil, the geological formation, and the geogra- 
phical position of the place of observation are 
also essential in these investigations. 

Such a series of observations as the above, 
carried on for a course of years, and more 
especially by meteorologists (who have the 
additional opportunity of comparing them 
with the weather records), cannot fail to be 
productive of much good to science, as, 
when brought together, they would form a 
valuable collection of facts for the naturalist 
and meteorologist to generalize upon. 


OBJECTS WORTHY OF ESPECIAL NOTICE. 


1.— Leafinu of Tbees. 


Narrow-leaved elm (Ulmus 
campestris). 

Elder (Sambucus nigra). 

Sycamore (Acer pseudo- 
platanus). 

Crab (Pyrus mains). 

Mountain ash (Pyrus au- 
cuparia). 

Hawthorn (Cratsegus oxy- 
cantha). 

Aspen (Populus tremula). 

White poplar (Populus 
alba). 

Hazel-nut (Corylus avel- 
lana). 


Birch (Betula alba). 

Elm (Ulmus glabra). 

Elm (Ulmus montana). 

Pear (Pyrus communis). 

Plane (Platanus ocoiden' 
tails). 

Plane (Platanus orien 
tails). 

Tulip-tree (Liriodendron 
tulipifera). 

Lime (Tilia Europaea). 

Apricot (Armeniaoa vul- 
garis). 

Ash (Fraxinus excelsior). 

Oak (Quercus robpr. 
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Spanish chestnut (Casta- 
nea Tesoa). 

Beech (Fagns sylTatioa). 
Willow fSalix helix). 
Mulberry (Moras alba). 
Mulberry (Moras nigra), j 


Frimula auricula (Auri- 
cula). 

Arena satira (Oat). 

Aster belUdiflorus. 

„ ericoides. 

Axalea calendulacea. 
nudiflora. 
ft pontica. 
ft speciosa. 

„ Tiacosa. 

Hordeum vulgare(Barlt*y) . 
Faba rulgaris (Bean). 
Ligustrum Tulgare (Pri 
vet). 

Tenmica chamsediy's 
(Wild Germande-). 
Ctmub vemus (Purple 
Crocus). 

^ aarous (Golden 
Crocus). 

Iris ptcttiiaccrm (Yellow 
Wafsrids)* 

Eri tf f iliagaatt aDgasti/o- 
Bill (OCOMII Cotton 


Larch (Pinus larix). 
Currant (Ribes nigrum). 
Walnut (Juglans regia). 
Maiden-hair tree (Sidis- 
buriaadiantifolia). ^ 


Galium veram (Yellow 
Bed Straw). 

Myosotis palustris (Great 
Water Forget-me-not). 

Myosotis intermedia. 

„ azorica. 

Primula vulgaris (Prim- 
rose). 

Frimula veris (Cowslip). 

„ farinosa (Moun- 

tain Auricula). 

Lysimaehia nemorura 
(Yellow Pimpernel). 

Lonicera Periclyraenum 
(Woodbine). 

Viola odorata (Violet). 

Gentiana acaulis (Gentian) 
„ verna. 

Ribes atrosanguineum. 
ft rabram. 

„ nigrum (Currant), 

Saponaria ocymoides. 

Oytisus alpinus (Scotch 
Laburnum). 

CytisuB laburnum. 


Pyrua auouparia (Moun- 
tain Ash). 

Pyrus communis (Pear). 

Narcissus Jonquilla (Jon- 
quil). 

Narcissus pasticus. 

„ minor. 

Nepeta teucriifolia. 

„ gleehoma (Ground 
lyy). 

Spiraea aricefolia. 

Helianthus annuiis. 

“ multiflorus plenus. 

Syringa Persica (Persian 
Lilac). 

Syringa vulgaris. 

„ „ alba. 

Tritoma uvaria. 

Ulex Europeea flore-pleno 
(Gorse). 

Valeriana officinalis (Va- 
lerian). 

Ribes grossularia (Goose- 
berry). 

Gordonia lasianthus. 

Campanula rotundifulia 
(Harebell). 

Jlepatica Americana (He- 
patica). 

„ „ alba. 

„ „ rubra. 

Ilyacintbus orientalis 
(Hyacinth). 

„ „ aihus. 

Iberis sempervirens (Can- 
dytuft). 

Iris graminea. 

„ pumila. 

Hippeastrum formosissi- 
mum. 

I.iriodendron tulipifera 
(Tulip-tree), 

Lonicera pubescens. 

Lupinus polyphylluB. 

Plum(prunus domestica). 

Damson Plura. 

Plumbago Larpentae. 

Polygonatum vulgare (So- 
lomon’s Seal). 

Polygonum Sieboldtii. 

Rhododendron caucasi- 
cum, 

„ ferrugincuDi. 

„ ponticum. 

Veronica alpiua. 

Saxifraga oppositifulhu 

Scilla amoena. 

„ bifolia. 

„ Sibirica. 

Medicago arborea. 

Oenothera ftnticosa. 
t, macrocarpa. 


Paeonia moutan (Tre« 
Paeony). 

„ albi flora Pottsii. 

„ officinalis rubra. 

Papaver alpinum. 

„ orientale. 

Vcratrum nigrum. 

Vinca major. 

Weigela rosea. 

Yucca gloriosa. 

„ filamentosa." 

Zauschneria Californica. 

Geum coccineum. 

Gladiolus communis. 

Wistaria sinensis. 

„ ■ alba. 

Jasminum officinale (Jas- 
mine). 

„ nudiflorum, 

Kalmia latifolia. 

Phaseolus vulgaris (Kid- 
ney Bean). 

Viburnum tinus (Laures- 
tine). 

Cerasus lusitanica (Por- 
tugal Laurel). 

I/avandula spica. 

Ledum latifolium. 

Leucojum cestivum (Sum- 
mer Snowflake). 

Lilium lancifolium. 

,t aurantium. 

„ candidum. 

,t Martagon. 

„ tigrinura. 

Magnolia grandiflora. 

I Viburnum op ulu8(Guelder 
Rose). 

I Sambucus nigra (Elder). 

I Berberis vulgaris (Bar- 
berry). 

Galanthus nivalis (Snow- 
drop). 

Narcissus pseudo-narcis- 
sus (Daffodil). 

Hyacinthus non-scripius 
(Wild Hyacinth). 

Convallaria ronjalis (Lily 
of the Valley). 

Saxifraga granulata (Saxi- 
frage). 

Dianthus caryophyllus 
(Clove Pink). 

Dianthus deltoides (Maid- 
en Pink). 

Silene iniSata (Bladder 
Campion). 

Oxalis aoetosella (Wood 
Sorrel). 

Sedum telephlum (Or- 
pine). 

Sedum acre (Wall Pepper). 


2. — ^Ripening of Fruit. 

Gooseberry. — Ribes grossularia; varieties, Rum- 
bullion, Champagne, Rough Red, Wonderful. 

Cherry Laurel (Common Laurel). — Cerasus lauro- 
cerasus. 

Filbert. — Corylus avellano. 

Hazel-nut. — Corylus colurna. 

Currant. — Ribes nigrum ; varieties, Black Naples, 
Red Dutch, White Dutch, Goliath, and Salmon. 

Pear. — Pyrus communis; variety, Jargonelle. 

Apricot. — Armeniaca vulgaris; variety, Moor- 
park. 

Peach. — Persica vulgaris ; varieties, Royal George 
and Noblesse. 

Nectarine. — Persica Itevis ; varieties, Elruge and 
Violet Hative. 

Plum. — Prunus domestica; varieties, Greengage, 
Magnum-bonum, Damson, Golden Drop, and Wine 
Sour. 

Cherry. — Cerasus duracina; varieties, Early Duke 
and Morello. 

Strawberry. — Fragaria vesca ; varieties, Black 
Prince, Kean's Seedling, British Queen, and Elton. 

Raspberry. — Rubus Idseus ; variety, Antwerp. 

Apple.— Pyrus malus; varieties, Juneaton, Kes- 
wick codling, Eve Apple, Normanton Wonder, and 
BesspooL 

3. — ^FLOWEBiNa OF Plants. 
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Spireea ulmaria (Meadow 
Sweet). 

Bosa spinosUsima (Bose). 
„ tomentoBB. 

„ canina. 

„ arvensis. 

Bose Bronnus. 

„ Geant des Battailes. 
„ Mrs. Bosanquet 
„ William Jesse. 

„ Coupe d’H6be. 

„ Cramoisesuperieure. j 

Trollius Europteus (Globe 
Flower). 

Caltha palustris (Marsh 
Marygold). 

Anemone neraorosa (Wood 
Anemone). 

Banunculos acris (Crow- 
foot). 

„ ficaria (Les- 
ser Celandine). 

Lamium vulgatum (Dead 
Nettle). 

Hnmulus lupulus (Hop). 

Taxus baccata (Yew). 

Linaria vulgaris. 

Digitalis purpurea (Fox- 
glove). 

Cheiranthus cheiri (Wall- 

. flower). 

Geranium pratense (Blue 
Crane’s-bill). 

Polygala vulgaris (Milk- 
wort). 

Ulex Europaeus (Gorse). 

Cy tisus Bcoparius (Broom) . 

Ononis arvensis (Best 
Harrow). 

Corylus avellana (Hazel- 
nut). 

Carduus alpestris. 

Ceanothus dentatus. 

Cerasus lauro-cerasus 
(Laurel). 

Helleborus niger. 

Chrysanthemum Achilleae. 

„ sinense. 

Clematis coerulea. 

Daphne Mezereum. 

„ cneoriim. 

„ pontica. 

Ornithogalum umbella- 
tum (Star of Beth- 
lehem). 

Fritillarla Meleagris (Fri- 
tillary). 

Erica tetralix (Heath), 
n Mediterranea. 

CaUuna vulgaris (Ling). 

Butomufl umbellatuB 
(Flowering Bush). 


Arbutus unedo (Arbutus). 

Agrostemma Githago 
(Com Cockle). 

Lychnis flos-cucuU (Bag- 
ged Bobin). 

„ vespertlna (White 
Campion. 

PninuB spinosa (Sloe). 

„ avium (Wild 

Cherry). 

„ padus (Bird 

Cherry). 

Crataegus oxycantha (Haw- 
thorn). 

Pyrus malus (Crab). 

Bubus fruticosus (Black- 
berry). 

Papaver rhaeas (Corn 
Poppy). 

Meconopsis Cambrica 
(Welsh Poppy). 

Glauciumluteum (Horned 
Poppy). 

Chelidonium majua (Ce- 
landine). 

Heliantheraum vulgare 
(Rock Rose). 

Tilia Europaea (Lime). 

Nymph aea alba (Water 
Lily). 

Nuphar lutea (WaterLily). 

Allium pulchnun (Yellow 
Onion wort), 

Alyssum saxatile. 

„ tortuosum. 

Andromeda floribun*da. 

Anemone japonica. 

Antin-hinura majus. 

Lotus comiculatus (Bird’s- 
foot Trefoil). 

Vicia cracca (Tufted 
Vetch). 

Hypochjeris radicata(Long 
Booted Cat’s-ear). 

Leontodon taraxacum 
(Dandelion). 

Tanacetum vulgare 
(Tansy). 

Tussilago farfara (Colt’s- 
foot). 

Beilis perennis (Daisy). 

Achillea millefolium (Yar- 
row). 

Orchis maculata. 

Carex preecox. 

Delphinium Chinense. 

„ grandiflorunu 

„ formosum. 

Dianthus barbatus (Sweet 
William). 

Dielytra spectabilis, 

Draba aizoides. 


Eranthis hyemalis (Win- 
ter Aconite). 

Faba vulgaris equina. 
Matricaria parthenium 
flore-pleno (Feverfew). 


Omus Europiea (Flower* 
ing Ash). 

Forsythia viridissima. 
Dictamnus fraxinella. 
Fuchsia virgata» 

Funkia ovata. 


4. — Abbital op Migbati»g Bibds. 


Spotted Flycatcher(Mu8ci- 
capa grisola). 
Cackoo(Cuculus canorus). 
Nightjar (Caprimulgus 
Europseus). 

Swift (Hirundo apus). 
Swallow (Himndo rustica). 
Martin (Hirundo orbics). 
Sand Martin (Hirundo ri- 
paria). j 

Fieldfare (Tnrdus pilaris). 
Redwing (Tnrdus iliacus). | 


Reed Warbler (Sylviaanm- 
dinacea); 

Nightingale (Sylvia lus* 
cinia). 

Blackcap (Sylvia atrica- 
pilla). 

Whitethroat (Sylvia cine* 
rea). 

Chiff’-chaff fSylvia rufa). 

Woodcock (Scolopax rus- 
ticola). 

Landrail (Crex pratensis). 


6. — Boilding of Nebts, 


Spotted Flycatcher. 
Rook. 

Swallow, 

Starling. 

Landrail. 

Hedge-accentor, 

Redbreast. 


Thrush. 

Blackbird 

Blackcap. 

Partridge. 

Wild Duck. 

Titmouse. 

Lark. 


6. — Abbival of Ikbbcts. 


Magpie Moth (Abraxas 
grossulariata). 

American blight (Aphis 
lauigera). 

Rose Fly (Aphis ros®). 

Apple Fly (Aphis p}Ti- 
mali). 

Peach Fly (Aphis persic®). 

Plum Fly (Aphis pruni). 

Bean Fly (Aphis fah®). 

Currant Louse (Aphis ri- 
bis). 

Codlin Moth (Carpocapsa 
pomonella). 

Earwig (Forficula auri- 
cularis). 

Lackey Moth (Phal®na 
neustria). 

Goat Moth (Phal»na Cos- 
fius). 

Julus terrestris (^lilli- 
pede). 

„ pulchellus (do.) 

„ complanatus (do.) 

Figure of Eight Moth 
(Phalsna cseruleoce- 
phala). 

Onion hly (Anthomyia). j 

Apple Weevil fAnthony- 
muB pomorum}. < 


Red Spider (Acams tcl- 
larius). 

Peacock Butterfly (Papilio 
lo). 

Father Long-legs (Tipula 
oleracea). 

Lady-bird (Coccinella 
septem-punctata). 

Turnip-flea Beetle (Hal- 
tica nemorum). 

Apple-bark Beetle (Bos- 
trichus dispar). 

Typographer Beetle (Bos- 
tri(iu8 typographus). 

Gamma Moth (Noctua 
gamma). 

Garden Beetle (Melolon- 
tha horticola). 

Celery Fly (Tephritia ono- 
pordinis. 

Cockchafer (Melolontha 
vulgaris). 

Buflf Tip Moth (Hamma- 
tophora buoephala). 

Cabbage Moth (Noctua 
brassicss). 

Hawk Fly (Scava ribeaii). 

„ ( pyrMtri). 

Red Admiral Butterfly 
(Papilio Atalanta). 
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dMen White Batteiily 
(Papilio Bmsice). 
OraAge Tip Butterfly (Pa- 
pilio Cardamines). 
Meadow Brown Butterfly 
(Papilio Janlra). 
Currant Clear • wiug 
(Sphinx Tipuli- 
Ibme). 


Ghost Moth (Phalffiua 
humuli). 

Great Egger Moth (Pha- 
Isna Roboris). 

Great Tiger Moth (Pha* 
laona Caja). 

Dart Moth (Phalcena 
segetum). 

GyrinuB natator. 

Dytiscus circumflexuB. < 


7. — The Expanding of the fiest Feonds 
OF Ferns. 


Polypodium dryopteris. 
Polystichum aouleatum. 

„ angulare. 
Lastrea dilatau 
Athyrium fllix fcemina. 
Lastrea Mix mas. 
Scolopendrium vulgare. 
Cystopteris fragilis. 

8.- 

Oynerium argenteum 
(Pampas grass). 
Anthoxanthum odoratum. 
Alopecurofl pratensis. 


Osmonds regalis. 

Pteris aquilina. 
Struthiopteris Genuanica. 
Adiantum pedatom. 
Onoclea seusibilis. 
Polystichum acrosti* 
choides. 

Cyrtomium falcatum. 


•The Flowering of Grasses. 

I Aira ctespitosa. 
Dactylis glomerata. 
Cynosurus cristatus, 
Arundo phragmites. 


Holoua lanatus. 
Arrhenatherum 
oeuxn. 

Briza media. 


arena* 


Briza madma* 
Bromus mollis. 

„ sterilis. 
Stipa pennata. 


9. — Miscellaneous. 


Swarming of Bees. I Spawning of Frogs. 

Spawning of Fish. Mushrooms. 

Spawning of Toads. I 


The following example, selected from the 
climate of Nottingham, will illustrate the 
manner of using these observations:— 

The Apricot (Armeniaca vulgaris) var. 
Moor-park, came into bloom— 


1844 . . Maich 15 

1845 . . „ 28 

1846 . . February 20 

1847 . . March 19 


1848 . . March 27 

1849 . . „ 20 

1850 . . „ 8 

1852 . . „ 13 


The meantime of flowering is March 16, the 
range being 31 days. In 1852 the period 
was three days earlier than the average. 

E. J. Lowe. 

High field House Observatory, 


WONDEES OF A STAGNANT POOL. 


Aftse long confinement to the house, whether 
from illness or an unusual pressure of en- 
gagements, how delightful to turn out for a 
stroll in the fresh pure air ! Unheeded whether 
it rain or shine, if a naturalist of the true 
stamp, all around seems to welcome him, and 
care afld trouble for tbe time fly far away. 
It was early in the morning, recently, that, 
in urgent need of a breath of fresh air, we 
started for a walk before breakfast ; rain had 
fallen heavily during the night, and the air 
was still reeking wit|i moisture. One trouble, 
and one alone was ours during the walk — 
What shall we contribute to our readers in 
the noxt Becesative Science P One subject 
wo had given much time to presented so 
manjr new features requiring careful and 
prolonged examination, that it had to be left 
for further time and opportunities ; so on in 
meditative mood we walked, till our thoughts 


turned to the teeming abundance of tbe lower 
classes of vegetable life, and the important 
part they play in the grand scheme of life 
on our globe. 

Coming, then, to a stagnant, foetid ditch, 
our attention was caught by the unusual 
quantity of a blackish-green slimy-looking 
substance, at tbe bottom, sides, and floating 
on tbe top by means of entangled air. Some 
of this was gathered. A similar material by 
the side of the road, left by a now dried-up 
rain-pool, furnished another gathering, each, 
for lack of a better means of conveyance, 
being placed in a bit of paper, and trans- 
ferred to tbe waistcoat-pocket. A little 
further on the palings, the trees, the very 
walls in parts, were covered with a bright 
green powdery -looking substance, as if they 
might have been recently painted, some of 
which was carefully scraped off ; and, lastly, 
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nearly at our own door, we find on the 
gravelled path, at the base of the wall, a 
lively crifp-looking little vegetable, some of 
which is secured, and we have material 
enough for some hours* careful examination, 
and, if time permitted, months, it may be 
years, of study. 

Let us take out the microscope ; some 
slides and thin glass-covers, and a tumbler 
of clean pure water, will be wanted ; and it 
may be as weU to have a little bottle of 
glycerine, and another of asphalte varnish, 
for the preservation of the subjects of ex- 
amination. The magnifying power required 
will be tolerably high, say about two hundred 
diameters. We will take a little of the ma- 
terial obtained from the pool, black from the 
close crowding of the little threads composing 
it, remove it with the point of a penknife to 
a slide, and then put on a cover. In the 
meantime, the portion from which it was 
taken may be put into a watch-glass, or other 
shallow vessel, with a little water. Eaise the 
tube of the microscope, lest the object-glass 
be injured by touching the slide or the wate 



Fia. 1. — Osoillatoria. a, portion of a mass under a 
moderate magnifying power ; end of one filament, 
with cilia (?) much more highly magnified; c, fila- 
ment breaking up ; sporange (?). 

upon it, and carefully lowering it till rightly 
focussed, look what we have got. Why the 
whole field is in motion ! it looks as if we 
had a number of little slender worms, of a 
pale copperas, or verdigris-green colour, uni- 
form in diameter, and with a sufficient power 


Us 


and good light, bars or stripes at short 
intervals may be seen passing across them. 
Here are some that look as if they might 
be fastened together like a bundle of fag- 
gots, with those on the outside writhing and 
twisting as if they would free themselves 
from an unwelcome embrace. Some have 
succeeded in the attempt, and are passing 
across the field with an undulatory motion ; 
others are imitating the action of a pendu- 
lum, whilst here is one turning what might 
be taken for a head, with which it would see 
what is going forward behind it. The 
peculiar character of these movements has 
caused the name of Oscillatoriffl to he given 
to the tribe (Fig. 1). 

How do they move? is the first question 
that suggests itself, and it is not easily to be 
answered; for upwards of a century has it 
been debated, and it is yet hung round with 
doubts. It has been suggested by Dr. Harvey, 
that the appearance of wave-hke flexure and 
oscillation may be due to Onward progress 
in a spiral direction. This view is enter- 
tained by Dr. F. D’Alquen, in a very able 
article in the “ Quarterly Journal of Micro- 
scopical Science” (vol. iv. p. 245), where the 
whole subject is treated at length, and a 
source of motive power described in one 
species, which, if the author be correct, would 
be, BO far as known, new and unique in the 
vegetable kingdom, an irritable contractile 
fibre passing down the centre of each fila- 
ment. Our own. observations lead us to 
think that the motion is really in a spiral 
direction, but to what it may be due we do 
not venture to give a decided opinion. One 
observation we made, however, seems very 
much to the point : on doubling our magni- 
fying power in this instance, as represented 
at b (IHg. 1), a number of fine threads were 
seen projecting all round the end of the fila- 
ment, to one of which a minute particle of 
dirt adhered ; we could thus see that the fila- 
ment was turning rapidly* round, and found 
it difficult to resist the belief that the lash* 
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ing of the water was produced by the ao- 
tire moyements of cilia, and not merely by 
tiie passage through it of motionless pro- 
cesses. Such cilia, if indeed they be so, may 
occasionally be seen on other parts of a 
filament, and the most rapidly moving speci- 
men we ever met with was furnished with 
them in unusual profusion. Before finally 
putting this down, let us add a drop of chlo- 
roform ; the motion is instantly stopped, and 
laudanum produces a similar effect. 

What relation is borne by Oscillatoria to 
other plants is yet a mystery. If we look at 
the dried-up material taken from the gravel 
path, it will be found to be motionless, in 
much shorter pieces, and those contained in 
gelatinous tubes ; the same thing evidently, 
but in a different state. As it would have 
been impossible, before the changes had been 
observed,* to predicate that from an egg, a 
motionless speck, should come an active, vo- 
racious caterpillar, which should turn again 
to a quiescent chiysalis, and whence should 
emerge at last a graceful volant denizen of 
air ; so, till all the changes involved in the 
life-history of this simple vegetable are 
known, we are unable to say what phase the 
motile stage we have been examining may 
represent. Probably, when the pools or 
damp places it inhabits are slowly dried, it 
assumes the altered form with investing 
hyaline tubes ; when quickly dried, each fila- 
ment breaks up into its component joints (e), 
which are probably analogous to the buds of 
higher plants. Sometimes we find a portion 
assuming a diffTerent appearanen, enlarged 
and thickened (d), with spaces on each side 
of it bare of colouring matter— such may be 
a sporange, or ’•eproductive body j and there 
axw good grounds for thinking we know but 
the caterpillar state, the connection of which 
witik its perfect condition remains yet to be 
tneed. To any who have taste for such an 
inrestilgatioii, a rich reward in continually 
teneired interest may safely be promised, and 
it may l>e their good fortune to add another 


leaf to our yet most scanty knowledge of 
the “ Book of Nature.” 

The green stuff**' from the paling is a plant 
of another kind ; like little beads of a rounded 
or oval form, and delicate grassy green colour 
(Fig. 2). Generally each little “bead** is 



0 0 

0 ^ 0 o 


0 

Fig. 2. 

free, sometimes two may be seen united, and 
occasionally four or six in short strings. If 
this be really a unicellular plant ; if each of 
these little “ beads,** or “ cells,** as they are 
termed in scientific language, be really a 
plant in itself, 

“ Totus, teres, atque rotundus," 

(which may be freely translated for the occa- 
sion, “perfect, round, complete in all its 
parts**), it surely must, as the late lamented 
Professor Henfrey said, be the most numerous 
in individuals on the face of our globe. But 
it requires to be grown and watched, varying 



external circumstances of temperature, amount 
of moisture, exposure, and so on, with a good 
deal of ingenuity, before this can be safely 
affirmed. 
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The little “ Ulra orispa,” gathered last, is 
always a favourite object (Tig. 3) with its 
bright green endochrome dotted with a charm- 
ingly regular irregularity over the delicately 
transparent membrane of the frond. With 
the mature plant may often be found narrow 
fiat threads as at 5, which show in an instruc- 
tive manner how a broad leaf-like expansion 
may be formed by repeated cell-divisions, 
now in a longitudinal direction and then in a 
transverse direction. Some of the pretty 
briglit green cell-contents have escaped, and 
taken on an active animal-like existence, as 
at d. The specimen from which our figure 
was taken swarmed with them, and though 
we did not actually witness any of them 
escaping, such has been seen. Numerous 
Euglenje (Fig. 4) occurred with them, of 



Fig. 4.— motile ; and 6, resting condition of 
Euglensp. 

which all that can be said here is simply to 
stimulate inquiry ; though so thoroughly 
animal-like in their movements, altering their 
shape continually as they move over the 
field, vibrating the little whip-like cilium or 
two with which they are furnished — with 
their little red eye-like speck, and at some 
stages of their existence a small vesicle dilat- 
ing and contracting at intervals heart-like, 
yet these are now known to be only motile 
spores (the name given to bodies analogous to 
seeds produced by non-fiowering plants). The 
stages of growth of Ulva are not yet fully 
known, and it seems possible that the Eu- 
glense forms found on this occasion with the 
XJlva might be motile spores of the latter. 

Having sought to attract to the study of 
these humble plants, by showing how elegant 
their appearance is under the microscope. 


how instructive the little we yet know about 
them, and how much of yet greater interest 
remains to be learnt of the history of their 
life, let us briefly glance at the important 
part borne by them in the economy of Na- 
ture. In poesy, the intensified and spiri- 
tualized reflection of the popular mind, mis- 
taking the cause, it is held that they are per- 
nicious in their efiects. 

“ Mantled o’er with green. 

The stagnant pool,’ 

is a familiar representation of all that is fcetid 
and unwholesome. But is it indeed owing 
to this green vegetation that such is the case P 
Nay, on the contrary, the very opposite is 
the fact. Is there such a collection of foul- 
ness P Borne on the four winds of heaven, at 
once the Oscillatoria and allied types of vege- 
tation appear to commence their mission of 
usefulness to man. Look at the portion left 
in the watch-glass: the spot where it was 
crowded together, a shapeless, unsightly sub- 
stance, is now deserted, and instead, it has 
wormed its way to the extreme edges of this 
miniature collection of water, the ends all 
pointing outwards, as they would go further 
“ 'an if they could.” Even to the naked eye, it 
is now a pretty spectacle, the threads forming 
a delicate green fringe round the margin of 
the glass. Thus, in the pools they spread, 
increasing with amazing rapidity, feeding on 
agencies destructive to our life, oxygenating 
the water, and through it the air in the 
neighbourhood of which they grow. By 
their decay a soil is formed for plants of a 
higher type and with higher powers of use- 
fulness. But let us, especially the dwellers in 
great cities, forget not how much we owe to 
^e unthought of agencies of “ that green 
stuff*,” in revivifying the "tised-up” atmo- 
sphere we are compeUed by the circumstances 
of position to breathe, and let us not again 
attribute to them, our friends, ill effects 
which they are incessantly doing their ut- 
most to counteract. 

Tuffek Wist. 
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WATSIDl WEEDS AND THEIE TEACHINGS. 

IK SIX HXKDFUliS. — HJLKOTUI i II. COKCLTOBD. 


» 


Wk now turn our attention literally to 
the business, or at least to the flowers, in 
hand. We have found that they are many- 
petaled, and that petals and stamens by their 
attachment to the calyx afford us a character 
which is a common bond of union ; but 
after this, we must confess, we cannot show 
you any great resemblance. Vetch or pea 
tribe, rose or apple tribe, and hemlock tribe, 
to say nothing of saxifrage and willow herb, 
are not very similar. 



Fio. 31. — ^Petals of Common Broom, separat 1. 
a, standard ; b b, wings ; c, keel 


Pull this broom ^to pieces ; it is an excel- 
lent example of its order. Off* come its 
petals one by one (Fig. 31), and an irregular 
lot they look. In truth, the pea-flowering 
tribes in this country at least, has very ir- 
regular towm, by which we mean that they 
can only be divided one way into two equal 
hahrea. You puU off the petals and the 


stamens remain (Fig 



Fig. 82. — Calj-x and essential 
organs of Common Broom, 
a, cal}*E; 5, stamens; c, 
curved style. 


32), and there they 
will remain, even 
long after the 
flower has with- 
ered and fallen, 
as we see in the 
example (Fig. 33). 
Look closely at 
the stamens (Fig. 
32) after detach- 
ing the petals. 


You will perceive they are all joined together 


at the base by their filaments, and surround, 



as it were, the 
pistil which in 
the broom (Fig. 
32) has a pecu- 
liar curve. This 
pistil enlarges 
into the seed- 
pod or legume 
(Fig. 33), and 
from this form of 
seed-vessel the 
whole of these 
vetch and pea 
plants have ta- 
ken their family 
name of Legu- 


Fio. dd.^Pod or Legume of Com- 
mon Broom, a, legume ; b, 
persistent calyx ; c, remains of 
stamens ; d, remains of stigma. 


minous Plants; 
albeit they have 
another name, 
taken from the 


fancied resemblance of some of the pea- 
blossoms to a butterfly, and hence they are 
sometimes called Papilionaceous Plants. The 
peculiar form of these butterfly -like petals 
has procured for them the names which are 
appended to the figure. You can scarcely 
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see one of these leguminous plants again 
without knowing its social status in the 
botanical worldi and recognizing it as a 
member of a most important family — quite 
one of the most so in Flora’s kingdom. 
Most important to man, seeing that from it 
he draws such a vast number of articles 
which are almost necessaries to his comfort- 
able existence. Lastly, look at the leaves of 
our leguminous friends (Fig. 34); but we 
shall speak of them 
in a future lesson. 
SuflSce it to point 
out here that they 
are what botanists 
call compound — 

that they are cha- 
racteristic as such, 
especially with the 
superaddition, to 
many, of the ten- 
drils (Fig. 34). 

With distinct pe- 
tals, with petals and 
stamens attached to 
the calyx, the rose 
tribes are grouped 
with our pod-bear- 
ing friends the 

Leguminosse ; but ^ 
from them, in other 
Fio. 34.— Compound Leaf of respects, they differ 
Vetch, a, tendrils. widely. 

Firstly, the blossoms are regular ; you can 
cut a strawberry, a wild-rose, or an apple 
blossom through the centre, in any direction, 
into two equal halves. Calyx, corolla, sta- 
mens, pistil, varying in divisions, number, 
etc., are yet all regular. You mil have no 
difficulty with the first three sets of organs 
in any we have made you gather ; but when 
you come to put the pistil, or rather pistils, 
of the strawberry and bramble, beside those 
of the apple or wild-rose, you are probably 
quite thrown ouft The strawberry and the 
bJtmble (Fig. 29i) bear their pistik relatively 



to the other parts of the blossom, in accords 
anoe with your previous experience of plant 
arrangements ; but the rose and the apple 
seem to put their calyx and other parts right 
on the top of the pistil, or at least of the 
seed-vessel. We are too young in our 
lessons to consider this subject here, and 
when we come to open our fruit-basket it 
will be fully gone into ; suffice it that the 
difference is more apparent then real. 



Fig. 35. — Compound Leaf of Rose. 


however, sufficient difference to cause divi- 
sions in the great class of the Rosaceous 
plants ; some claiming to bo the true stock, 
or Eosees, whilst others, including our friends 
the apples and pears, rank as the Pome tribe, 
and a third set takes their places with the 
cherries and plums. Nevertheless, divided 
or not, the Rosacess are a most excellent 
family, and are not one whit behind the pod- 
bearers in the amount of good things they 
prepare for us. We must not forget that 
many of them, such as the rose (Fig. 35)> 
have compound leaves. Neither must we 
forget that with all the good things they givei 
us, they are also great preparers of prusara. 
acid, and that bitter almonds, peach kerod^ 



leo 
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imd even apple pips, contain it in abundance. 
True Eoeaoeans, however, are less given to 
this manufacture, and offer us astringenoy 
in its place. 

Group No. 3, in our hand, greets us with 
the very different aspect of the hemlock tribe 
(Fig, 30). We find, on examination, the bond 
of union in the attachment of the petals 
and stamens, but almost all else is different. 
First, there is the great distinctive feature 
which gives the family name of umbel- 
bearers to this large section of the vegetable 
kingdom ; an umbel being that peculiar dis- 
position of the flowers which we see in Fig. 30, 
and which we find in all plants belonging to 
the order. Observe how the flower-stems all 
spring from one central point. You will 
seldom gather these hemlock -like plants with 
flowers otherwise than white, though some 
have a pinkish tinge^ and one or two are 
yellow 5 moreover, we have compound leaves 
again (Fig 36), but compound after a dif- 



Fio. 86. — Compc nd Leaf of UmbeUiferous Plant, 
a, sheath for stem. 


tsvmt mode from the leaves of the vetch, or 
of the rose ; the leaf, too, sheaths the stem nt 
its base, and the stem is more or less holloTv . 
Look to these things, for they are part of 
fear letMU, and then let ns see to the 


blossoms themselves. Here, perhaps, you do 
not see matters quite so plainly as you did in 
the large-blossom plants we have hitherto 
examined ; a little more patience is required, 
and the magnifying glass will aid you. Do 
not forget we are still among the distinct 
petal flowers. Five little petals have these 
umbellifers, placed on the top of what you 
will recognixe as the seed— seed-vessel it is 
indeed (Fig. 37) — and with a calyx, more or 
less minute, adhering closely to the latter. On 
the summit of this little double seed, you will 
more easily make out the double styles, and 
the five stamens will not tax your patience 
much. Probably, before your examination 
has proceeded thus far, you will have made 
the discovery that the petals of this tribe of 
plants are by no means equal in size, and, if 
you have examined closely, that they have 
frequently a peculiar turning in — inflection — 



Fio. 87. — A, Blossom of Umbelliferous Plant: a, petal, 
with inflected point ; b, stamen ; c, pistil with 
double style. B, Fruit of Umbelliferous Plant : a, 
styles ; b, stamen ; c, a fleshy disk ; d, double 
fruit. C, Pipe Seeds or Carpels separating feom 
central axis. D, Section of Seeds : a, ribs ; 2>, oil- 
channels, or vitta. 

at the top (Fig. 37). We could say much 
respecting the seeds (Fig. 37) of this exten- 
sive plant family, but that we reserve for the 
fruit department; only, if^you have oppor- 
tunity, glance at them now when somewhat 
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adranoed towards ripenliig. A very cursory 
examination will show you how different the 
little, double, ribbed, and often aromatic 
seed is from those which have hitherto come 
under our notice. The caraway seed is an 
excellent specimen. Many drugs and aroma- 
tics, and vegetables, such as carrot, parsnip, 
celery, parsley, are yielded to us by the 
umbel-bearers. 

Scarcely would it be possible to place in 
your hand representatives of orders of plants 
more important or more interesting than the 
triad of which we have endeavoured to give 
you some idea, and perhaps we could not 
well select orders possessing characters more 
likely to impress themselves upon the mind 
of a beginner in the study of botany. 

We mentioned the white meadow saxi- 
frage and the willow herb as included in our 
present handful of weeds. To such as know 
them by their familiar names they will offer 
examples of other, Lat perhaps less strongly 
marked, plant families, which still liave the 
distinct petal character and the calycine at- 
tachment of stamen and petal. The white 
meadow saxifrage is an elegant plant, often 
found very abundantly during May, bearing 
its collection of white blossoms on a stem 
from four to six inches high, and spring- 
ing from a root which seems made up of 
a number of bead-like granules, the size 
of small peas. It represents well a plant 

r — — a family, the Saxifrages, which 
contains many beautiful mem- 
bers, but from which man 
draws but little that is useful. 
The willow herbs are still more 
common than the saxifrages, 
and towards the end of June 
Fig. 88. — a, ^ J are to be found by 
JFour - cleft nearly every hedge-side — at 
* ^ least the smaller species with 

their small pmk flowers. A 
little later, the great hairy willow herb of our 
ditches and ponds offers its handsome, large, 
rose-coloured blossoms. If you know the 


plants, or can And them, you will recognize 
the same structural arrangement of petal and 
stamen that we have dwelt so much upon, 
and when you come to examine the pistil 
(Fig. 38) you get another variety of the 
organ ; for here the stigma is elegantly cleft 
into four divisions. The fruiting and seed- 
ing of these willow herbs are peculiar ; but 
of that hereafter. 

The parts of plants to which, in these 
our early lessons, we have more especially 
directed your attention, are all included in 
the term Reproductive Organs — that is to say, 
they are such as conduce to the formation of 
the seed upon which the continuation and 
reproduction of the plant species depend. The 
calyx, the corolla, the stamens, the pistil, 
make up what we commonly understand as a 
flower, and without a flower there can be no 
seed ; but a botanist’s flower and a florist’s 
flower are two very different things. The 
florist requires gay colouring and fine petals, 
and cares but little for stamen or pistil j the 
botanist looks to the latter only as the esaen^ 
Hals of his flower — in other words, these 
organs are all that are required for the pro- 
duction of seed, and are therefore the essential 
reproductive organs ; indeed, in some plants 
we find no fiowering beyond the stamen and 
pistil development, 

“ God might have made the earth bring forth 
Enough for great and small; 

The oak-tree and the cedar-tree, 

Without a flower at all. 

“ He might have made enough, enough. 

For every want of ours ; 

For medicine, luxury, and toil, 

And yet have made no flowers.” 

And truth it is that we might have had 
all essential means of seed production with- 
out that beauty which He who made all 
things has lavished upon the lilies of the 
field. Calyx and corolla are apparently non- 
essential to seeding, and yet we cannot but 
imagine that they subserve some ofllce of 
greater or less importance beyond delighting 
the eye. 


11 
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THB CALYX 

Of a plant has its first office in the protec- 
tion of the fiower-bud, covering the tender 
organs within, until their time for full expan- 
sion has come. Then 
it assumes various 
modes of procedure. 

We have seen, as in 
the poppy (Fig. 39), 
it may be cast off* as 
the blossom opens, be- 
ing lifted off in one 
piece like an extin- 
guisher, and allowing 
the petals, which seem 
to have been crumpled 
up within it, to expand 
in their full size and beauty. More generally, 
however, the calyx remains for a longer or 
shorter time after the flower opens, and in 
many plants it is still there after the petals 
of the corolla have fallen, either protecting the 
growing seed-vessel, or forming part of what 
people generally call the fruit itself. Such 
we find to be the case in the apple, the pear, 
the thorn, the fruit of these being partly com- 
posed of the enlarged calyx. When a calyx 
falls off early, it is called a deciduom calyx ; 
when it remains till the fruit has formed, it is 
called persistenU 

As yet, our calyxes have been green or 
leaf-like organs, more or less regular, and 
easy of recognition ; you must not, however, 
expect always to find them bearing this pal- 
pable character ; they are often very irregu- 
lar in form, sometimes in one piece, some- 
times in two, sometimes in more. Neither is 
the calyx always green ; of this we have had 
some notice in vhe frequently deep-coloured 
calyx of the wallflower, or yellow of the gorse, 
though, in these instances, it preserves its 
weQ-mached distinction from the brighter 
corolhl. But there are cases where, although 
the corolla exists, it is so insignificant as to 
be entirely eclipsed by the more brilliant 


calyx — such we find in tbe hellebores or 
Christmas roses of our gardens ; and, lastly, 
we find, as in the anemones, the corolla ab- 
sent altogether, and its place supplied by a 
calyx as beautiful as any corolla. In such 
cases the calyx is called petaloid or flower^ 
like. The crocus and the snowdrop likewise 
offer us examples of the petaloid calyx, and 
in such plants the entire flower, petals and 
sepals, are frequently called the perianths 
When the calyx is joined together so as to 
constitute a one-pieced or monosepalous calyx, 
its composition of several conjoined parts is 
usually indicated by toothings, folding or 
marking, as we shall see in the primrose. 
Lastly, the calyx is frequently irregular in 
form ; in this respect generally being coinci- 
dent with irregularity of form in the corolla 
it incloses. Did space permit, we might 
enlarge greatly upon the variety of forms 
to be found in calyxes, but now that our 
readers can recognize the part for themselves, 
it is better that they should seek out their 
knowledge by looking at every plant or 
weed for that variation — and beautiful varia- 
tion too— which they will not fail to find. 
One last word over our flower- cups. You 
will not have examined plants long before 
you meet, eveiy now and then, with a calyx 
which looks rather like a collection of the 
ordinary leaves of the plant, than like an 
orderly, well-conducted calyx; this is espe- 
cially remarkable among the roses and the 
primrose tribe, and it is, in fact, an effort of 
the calyx to metamorphose itself back to 
its original leaf- type. This is a subject of 
plant lore, however, which, only hinted at 
now, must engage our attention at some 
future time. 

Calyx first, next within comes the corolla, 
regular or irregular in form, in many pieces 
or petals, as we have met with hitherto, 
or in one piece as we shall come upon 
it ere long. Now, before we take the 
flower in its full expanse of beauty, let us 
give short attention to it whilst yet in its 



Fig. 39. — Poppy -bud 
drooping before flow- 
ering and casting off 
two- pieced calyx. 
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baby state, cradled within its calyx. Take 
any common flowers or weeds yon know, or, 
for that matter, that you may not know, by 
name ; open their buds— tear them open if you 
will, but also cut them in various directions 
with a sharp knife ; see how beautifully 
packed within are these petals which, next 
day, or hour even, are to open in all their 
expanded pride, without a crease or fold upon 
them. These poppy petals that we spoke of 
a little above, look really and truly crumpled 
up, and yet not a trace remains of such usage. 
This bud-packing is known, botanically, as 
the (estivation of flowers, and the term is ap- 
plicable to calyx as well as corolla, for the ca- 
lyx, you wlQ find, has its set forms of budding. 
Like the calyx, the corolla, when it is joined 
up into one piece, as it is in the primrose, 
the harebell or bluebell, or blue veronica, in- 
dicates its many -pieced origin by the divisions, 
more or less deep, which are marked upon it ; 
these divisions bearing the same position, 
relatively, to the divisions of the calyx that 
distinct petals do — that is to say, the corolla 
petals or divisions are placed in alternation 
with the calyx sepals, or divisions, not 
opposite. Mark the fact, as we shall have to 
return to it. 

The forms of the corolla are exceedingly 
numerous ; the crucifer or cross-like, the papi- 
lionaceous or butterfly -like, the rosaceous 
we have already seen, but to these we must 
add the labiated, as we shall see it in the com- 
mon white nettle, the bell shape of the blue- 
bell, the wheel shape of the forget-me-not, 
and the strap-shaped little florets of the 
dandelion, or of the white ray of the daisy. 
Moreover, as if height, colour, and varied and 
lovely form were not enough, you will find 
many a blossom ornamented with other ap- 
pendages, such as hairs, glands, coronets, 
©to., which add to its beauty. Go and see. 

Within the corolla, and, when definite 
in number, alternating with its divisions, in 
the perfect flower, we have the stamens, 
those important organs which, along with 


the pistil, constitute the essential repro- 
ductive organs. You have already examined 
common plants enough to be aware that the 
stamens are not by any means definite in 
number, but occur in every proportion, from 
the many of the buttercup or rose to the few 
of the wallflower or the umbellifer. If, how- 
ever, varied in number, they are far from being 
so in form ; and their two com- 
ponent parts,thefilament(Fig. 

40) and the anther, are con- 
stant. The filament, or sup- 
port of the anther, may be 
absent without injury to the 
utility of the organ ; in other 
words, the anther is the es- 
sential part. Examine it at- 
tentively, using a lens if 
possible. You will quickly 
see that all but invariably 
this anther is composed of 
two valves; and if you ex- 
tend your observations, you 
will see that from each of these valves, which 
are in reality little pouches, is discharged a 
fine yellow dust. Shake your flowers over a 
dark surface, and if the anthers be ripe, this 
pollen dust will come out in a golden shower. 
Dust it looks, but dust it is not ; for if you 
got it Bufliciently highly magnified, you will 
find it to consist of multitudes of minute 
bead-like grains, generally round, but some- 
times oval or triangular. When ripe, shaken 
or not, the anthers discharge their pollen by 
a regular mode of opening, or, as it is called, 
dehiscence; this opening, in most cases, taking 
place along a line of suture, but in some in- 
stances by moans of pores or valves. The 
very abundance of the pollen contents of 
these anthers testifies to its importance ; 
without it, plant perpetuation doe© not take 
place. But before we get upon tha# subject, 
we must make further acquaintance than wo 
have done yet with the other essential organ 
of reproduction, and for this we must look to 
the centre of the flower. 



Fig. 40.— Sta. 
men. a, anther; 
2), niament; e, 
pollen. 



164 


EECEEATIVB SCIENCE. 



THS PISTIL 

Is the central organ of the blossom, the seed- 
bearer. Yon -vrill find, indeed you must 
haTe found already, the pistil much more 
varied in form than the stamens. In the 
buttercup it is made up of many members ; 
in the poppy it consists, apparently, of but 
one ; in the leguminous plants of one ; in the 
umbellifers of two; in the rosaceans appa- 
rently of one in some cases, of many in 
others. In short, there is no end to the 
varieties of pistil, and such you will find the 
case as you go on examining blossom after 
blossom, as of course you will do. This 
seed-bearing, seed-developing pistil is com- 
posed of three parts — the ovary 
or seed-vessel, the style, and the 
stigma. Of these two are essen- 
tial, the stigma and the seed- 
vessel; but the style, though 
usually present, may, apparently, 
as in the poppy, where the stigma 
lies close upon the top of the 
ovary, be dispensed with. In- til of prim- 
deed, the style, like the filament J’ose. a, stig- 
of the stamen, appears to be 
simply a mechanical addition to 
essential parts, to fit them for their relative 
positions in the blossom. As you will find, 
in a future lesson, the entire plant is covered 
with a thin skin, or epidermu, as it is called ; 
and only at one point is this wanting, that 
point being the stigma of the pistil, which, in- 
stead of epidermis, is coated with a glutinous 
matter, to which adhere the grains of pollen 
as they are discharged from the anther. The 
adhering grains conyey to the ovules within 
the seed-vessel the power of becoming per- 
fect seeds, for it is a rule, seemingly without 
exception, that if there is no pollen, no seeds 
are formed. In the majority of plants, the 
atamena and the pistils are found combined in 
the same blossom ; but in some, such as the 
lychnis, which we gathered into Handful No. 
I., they are not only in separate blossoms, but 


ma; 6, style; 

, OYBXy, 


in separate plants, perhaps widely separated. 
Is it not a great chance that the pollen of 
the one blossom reaches the stigma of the 
other P If it depended on chance it would 
be ; but He who separated the blossoms has 
made also the provision that they do not 
bloom in vain. Watch that bee who is 
coming away from the stamen-bearing lychnis 
flower, and carrying with him a golden em- 
broidery of pollen ; why, the very next thing 
he does is to fly off to that blossom which is 
waiting for it, and rub his spangled jacket 
against it. Neither is it bees only which are 
the pollen carriers, for other insects, doubt- 
less, are equally useful : and there exist well- 
authenticated instances of pollen thus being 
carried many miles to its destined use. 



Fig. 42. — Diagram of a perfect flovvcr. a a, calycine, 
or external whorl, of organs alternating with h 
coroUine whorl ; c c, staminal whorl, opposite caly- 
cine divisions, alternate with corolline ; d d, pistil- 
line whorl, opposite corolline, alternating with sta- 
minal and calycine. 

Eemember, however, that the pollen of a 
rose will not fertilize a wallflower, nor that 
of a hemlock a poppy ; like must to like, and 
that it will to like makes it needful for the 
seed-grower and nurseryman to be very 
careful in his way. Allied plants, such as 
cabbage, cauliflower, broccoli, etc,, do inter- 
mingle in their fertilization, and as a conse- 
quence a choice variety may be deteriorated 
or lost by the flowering of other varieties of 
the same family in its immediate neighbour* 
hood. However, this is digression. To go 
back to the stigma and its varied forms ; wo 
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have already alluded to the four-cleft organ 
of the willow herb, now look at the harebell 
or campanula, and it is three-clefb ; find it 
out in the grasses, and it is an elegant 
feather ; in the primrose, a little knob like a 
pin’s head. 

We have already remarked that the 
organs of the flower were essential and non- 
essential with reference to the production of 
seed, the essential being the stamen and 
pistil. Nevertheless, the botanist regards 
that blossom only which possesses all those 
parts regularly developed as the type of a 
perfect flower; a lychnis wanting in one 
blossom the pistil, in another the stamens, 
or the anemones with a pctaloid calyx in- 


stead of corolla, are not perfect flowers, 
botanically speaking. Be it remarked, too, 
that not only must these parts be present, 
but they must be developed in a regular 
series of circles, or whorls, as they are called, 
the organs ^temating one with the other; 
the corolla divisions alternating with those 
of the calyx, the stamens with the divisions 
of the corolla on the one side, and with the 
parts of the pistil on the other (Fig. 42) 
These relative positions are, of course, altered 
by variations in number and development, 
but still they afford to botanists a standard 
by which to judge in the determination of 
doubtful parts. 

Spencee Thomson, M.D. 


A POETABLE EQUATOEIAL. 


We may presume that every person who 
can distinguish between the stars Sirius and 
Polaris, knows what is meant by an equa- 
toreal. However, as it is often well to jdace 
the chief design or principle of a thing pro- 
minently before the mind, when reference is 
made to the details, we hope to be forgiven 
if we begin at the beginning, and describe 
the instrument as one by means of which a 
telescope can be directed to any point in the 
heavens ; and then, by the reading of two 
graduated circles connected therewith, the 
exact relation of that point in degrees, mi- 
nutes, seconds, and fractional parts of seconds 
to the pole, the first point of Aries, or to any 
other point, can be ascertained with great 
precision. 

Further, an equatorial of the first class 
is so connected with clockwork, that the 
telescope can by it be made to follow a fixed 
object above the horizon during the whole of 
its apparent diurnal motion. 

Imagine a vertical shaft, with a telescope 
attached to it, so as to allow the telescope 


to move at right angles to the shaft, on a 
round axis in the shaft. By turning the 
telescope, the complete tour of the horizon 
can be made. Imagine a motion at right 
angles to the former or parallel to the shaft, 
and it is obvious that by these two motions 
the telescope can be turned to any point 
between the horizon and the zenith, if a 
slight projection be made in the part con- 
necting the telescope with the shaft, so that 
the latter shall not interfere with the former, 
when the instrument is nearly vertical. 

But this is not an equatorial. 

Now tilt the instrument, so that the at 
present vertical shaft shall point to the pole, 
or, in other words, be parallel to the axis of 
the earth. The instrument becomes an equa- 
torial. It may be the magnificent instru- 
ment at Liverpool, probably, in mechanics, 
the chef d^esuvre of the Astronomer Eoyal ; 
at all events, till the erection of the very 
recent one at Greenwich Observatory (see 
Athenaum, Jxaxe 11, 1859, p. 777) ; or it may 
be our own plaything, the telescope belonging 




166 


EECEEATIVE SCIENCE. 


to whioli can be put into the coat-pocket, ascension of the comet is so many hours, mi* 
and the stand into a small carpet-bag. The nutes, and seconds, and the declination north 
main principle is the same in both, or south, or the polar distance (which can 

To describe the latter is the object of ho ooxixcTicdimio declination^exidiviceversd), 
this paper. The design of the former class is so many degrees, minutes, and seconds of 
of instrument is to ascertain, wjth great pre- arc. By a simple calculation, with the aid 
oision, the place of any celestial object, for of the Almanac, the observer knows when 
purposes which it would not accord with the the comet will be on the meridian ; and 



intention of this paper to explain ; the design j hence, at any hour before or after that time, 
of the latter is simpiy to an object in the | he knows how far in hours, minutes, and 
hearens (without having to fish for it), this j seconds of time, or degrees, minutes, and 
being done by the setting of the circles i seconds of arc, it is from the meridian. The 
attached thereto by means of moderately error of his watch or clock having previously 
well-divided graduations. j been ascertained within a fraction of a mi- 

Suppose a comet to appear. The owner nute, a nicety sufficient for the purpose in 
of such an instrument reads in the public view, he proceeds to set the telescope, by 
prints that at such and such a time the right means of the graduated circles, to a given 
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time and to the given declination ; and having 
verified all the steps of the process, he looks 
through the telescope with the certainty that 
the object — the comet, star, or planet, etc. — is 
in the field of view, whether visible or not. 

With a telescope such as the one last re- 
ferred to, it is not likely that a comet will be 
visible in the day-time j but Venus, Jupiter, 
or stars of the first magnitude, can be seen 
in broad day-light, if the sky be clear. They 
will often appear exceedingly faint ; but there 
they are, their apparent places in the heavens 
having been found by the circles attached to 
the instrument, and not by sweeping the 
heavens. 

The instrument which it is the special 
object of this paper to describe, was con- 
structed by the writer for his own amuse- 
ment j and a great number of trials have 
proved that its design, that of insuring the 
presence of the celestial object somewhere in 
the field of view, con always be accomplished. 

Let not astronomers smile at the rough- 
ness of the instrument, till they are told that 
the graduated circles by which the instru- 
ment is directed to an object are not so much 
as one inch in diameter, and that the divisions 
were cut in brass by the hand of an amateur. 

The history of the instrument is as fol- 
lows : — In the year 1850, a friend of the 
writer was amusing himself in constructing 
an equatoreal mounting for a two-inch re- 
fractor, according to a design of his own. 
He was a good mechanic ; but having chosen 
wood (which ho thought would do for this 
rough purpose) as the material upon which 
to fix his graduated circles, carefully executed 
on paper, he met with an unsatisfactory re- 
sult, which the writer predicted would be the 
case. It occurred to the latter to attempt to 
divide the brass circles on a ** clip,” used for 
attaching the telescope to a post, or other- 
wise, by means of a screw connected with it, 
the “ clip ” having the two motions already 
referred to. The graduation was a work of 
considerable labour ; but, besides the advan- 


tage of making use of an article already pos- 
sessed, the plan had several advantages con- 
nected with the smallness of the diameter of 
the circles, to be set against the disadvan- 
tages. The result was very satisfactory. The 
graduations were tested by the sextant, and 
were found to be sufficiently good. 

Amateur astronomers will enter into the 
feeling of boyish delight with which the 
first finding of Venus in the broad day with 
the instrument was associated. The writer 
would have been amply rewarded for Ms 
pains, if the pleasure which the exhibition 
and explanation of the little instrument has 
given him since the time referred to were 
his sole reward. 

Among those to whom he has shown it, 
and who have expressed themselves as highly 
pleased with the instrument, the writer is 
proud to refer to a lady whoso interest in 
astronomy, and whose powers of exciting an 
interest in the study of this glorious science 
in others, have lately been so pleasantly ex- 
emplified in the little gem called “ Telescope 
Teachings.” 

William C. Bubdeb. 

Ohservatoryf Cliflonf Bristol. 


STEREOSCOPIC PHENOMENON. 

I WAS amusing myself one evening with a 
stereoscope, and, having exhausted my stock 
of stereoscopic pictures, I placed in the in- 
strument a small photographic portrait, about 
three inches by two, and as nearly as pos- 
sible in the centre, so that one-half was 
visible to one eye, and the other half to the 
other eye, and was surprised to find on look- 
ing at the picture, with both eyes open, that 
that side which could only be seen by the 
right eye appeared to be seen by the left, and 
that seen by the left eye appeared to be seen 
by the right. I submit the case to the con- 
sideration of stereoscopists, in the hope of 
obtaining an explanation. Stebeo* 
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JOHN SMEATON— A LITE AMONGST THE LIGHTHOUSES. 

— — 


WHi-T BIOGBAPHT SHOULD TEACH. 

It is the fashion now-a-days, and a good 
fashion it is, to explore God’s ways in crea- 
tion. Especially with the lower forms of life, 
has science been explanatory. Within the 
limits of the knowable, we all seek to under- 
stand everything; we wish to see demon- 
strated— 

“ How every small ephemeris sets forth 
Purpose and science, if horn but to die.” 

And it were well if we carried this desire 
somewhat further, and extending our in- 
quiries, learned that God not only fashions a 
diatom, a moth, or a mammoth for a purpose, 
but that for His good ends also, He fashions 
the muscles of the worker, and moulds, with 
Almighty touches, the brain of the thinker. 
Yet this is true. The true object of bio- 
graphy, in tracing the conduct of an indi- 
vidual is, according to Coleridge, to show 
clearly what result his active life has pro- 
duced on the well-being of his feUow-men, 
and also what is his position as one of the 
'‘great landmarks in the map of human 
nature.” It is yet more ; the true biogra- 
pher, whether in a sketch or in a volume, 
ought to show what inner and higher im- 
pulses filled the man — in what he differed 
from his fellows in being prominently set 
aside for his work ; how the man of science, 
no less than the w arrior, the lawgiver, the 
poet, or the sage, was expressly singled out 
for one purpose, and how that purpose being 
fulfilled, he waned and died out, and went to 
the grave, where no 'bought can stir the still 
brain, nor work move the stiff sinews of the 
dead hand. 

Perhaps this overruling purpose is better 
and more clearly seen in the lives of men of 
science than in any other biography. Davy, 
Ferguson, Newton, Stephenson, Smeaton, 


each and all had an impulse which no one 
could restrain, which adhered to them through 
life, and left them only in death. In John 
Smeaton’s case let us hasten to prove it. 

HIS BIETH AND INFANCY. 

On a May morning — rather when May 
was lapsing into June — and at a little York- 
shire village, in 1724, John Smeaton was born. 
The family had planted a firm foot in York- 
shire ; grandfather had built the house there, 
and father was a “ respectable attorney 
so write the biographers, presuming, of 
course, that attorneys can be respectable, 
upon which Smeaton ever had his doubts, 
and the present writer does not offer an opi- 
nion. John hated the attorney’s desk. En- 
grossing was not his pursuit, but, unlike the 
clerk in Pope’s well-known lines, he did not 
pen a stanza, but he drew a plan of some 
piece of machinery. He was eminently con- 
structive. A little fellow in petticoats even, 
he disregarded toys, save as machines. He 
could set the leg of a Dutch doll, and then he 
would away with it ; but he loved to watcb the 
millwrights, and those who drew water from 
the well, or put in action the simple machi- 
nery of the pump. He went home after such 
an exhibition, and made a working model 
out of an old piece of bored pipe. He also, 
greatly to the terror of his friends, for ho was 
then about six years old, made a working 
model of a windmill, and mounted the highest 
bam his father had, to fix it. At fifteen, he 
had constructed an engine to turn rose-work, 
and gave his friends boxes in wood and ivory 
as specimens. Clearly he was not bom to serve 
a writ, or to issue a distringas. Good Mr. 
Holmes, in 1742, visiting his father, sees this, 
and is wonderstruck at the young mecha- 
nician. He forged his iron and steel, melted 
his metal, fashioned every tool to work with. 
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Amongst other things, he turned out a per- 
petual screw, then little known, and by inde- 
fatigable industry, was so good a mechanic, 
“ that,” says Mr. Holmes, “ few men could 
work better.” But for all this, he is to be a 
la^^^yer. 

SMEATON AT THE DESK. 

Not only mechanics, but the works of 
that Heavenly Mechanician whom we should 
all study, became subjects of this honest 
young Englishman. Nevertheless, in 1742, his 
father sent him to London to attend the courts, 
and to practise the law. For a few terms 
he did so, and then, yielding to the bent of 
his genius, he memorialized his father. John 
Doe and Eichard Roe were not for him. Law 
puzzled him, but he was clear enough upon 
mechanics. He told all this in so persuasive, 
honest, and truthful a way, that his father 
saw the necessity, and agreed to the transfer. 
Law lost one honest man ; society gained 
so much, that to this day wo reap the benefits 
thereof. 

Smeaton continued to live in London. 
There he found food for his genius. He com- 
menced the business of a mathematical in- 
strument-maker in 1750. A year afterwards 
ho made a machine to measure the ship’s way 
at sea, also a j^eculiar compass, and took two 
voyages to test these inventions. In two 
years from this he was elected Fellow of the 
Royal Society, and enriched their “ Philo- 
sophical Transactions” with his papers. 

SCIENCE AT LAST. 

The little boy who in his pinafore made a 
windmill, and invented a pump, still turned 
his attention to wind and water. These were 
the two great motive powers, for as yet steam 
was but infantine, and much unknown and 
mistrusted. In 1759, Smeaton was adjudged 
the gold medal of the Society, for his inquiry 
into the powers of these two forces. He was, 
however, soon to experience these two united 
against his owm work, to find them, not the 


friend of man, but his worst foe. ‘‘Fire,” 
says the old proverb, ‘‘is a good servant, 
but a bad master.” Cruel and wasteful it is, 
a tyrant of the worst sort ; but not worse, 
nor more destructive to human life, than the 
winds and waves, when the one lashes the 
other into fury. 

In December, 1775, fire had a great mas- 
tery over the Eddy stone Lighthouse, and it 
was burnt down. The Earl of Macclesfield, 
who had always been friendly to Smeaton, 
recommended him as the best man in England 
to build a new one, and he undertook it. 
“ You must,” said he, “ build it entirely of 
stone. Rudyerd and Winstanley have failed; 
but what then ? Their houses wanted weight. 
Ours must not only be founded on a rock, 
but must press and grow upon that rock.” 
Upon this principle he proceeded. The first 
actual work was done in August, 1756 ; new 
steps were cut in the rock, massive stones 
were dovetailed together, and Smeaton him- 
self experimented on cements until he found 
one that would resist the action of the water, 
and would, under the most adverse circum- 
stances, grow consistent with and adhere to 
the stone, and form one solid mass. At the 
latter end of September he and his men 
quitted the rock, and it was not till June in 
the following year (1757) that he renewed 
his work. The whole story of the building 
of this lighthouse is one of difficulty and of 
danger, and of these being overcome by de- 
termination. The winds and the waves did 
their worst; but Smeaton’s house was not 
only founded on a rock, but liad become 
amalgamated with the rock itself. Storms 
beat angrily against it — storms as great as 
that which carried away the hapless Win- 
stanley and his workmen, and yet it stood, 
and stands. He who would behold Smea- 
ton’s great monument should journey to the 
Eddystone ; others there may be larger and 
more recent, but the downright English 
principle of Smeaton’s work is the foundatiorf 
of all enduring works of that kind. 
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SMBATON’S LOVE OF HIS WOBK. 

When the Eddystone had grown to a 
good level, bo that the engineer could walk 
about, he took such pleasure in his work 
that he walked backwards and forwards sur- 
veying it, till, stepping backwards, he fell 
over the rocks, and might have kdled him- 
self, but happily escaped with only a broken 
thumb. N o aid being near, he set it himself ; 
but the thumb plagued him sorely for a year. 
In August, 1768, the fourteenth course of 
stones, and what was called the fundamental 
solid, was completed; and thenceforward 
greater care was necessary, as the centre 
stone was omitted, and the hollow pillar for 
stairs, well-hole, and entry-door was com- 
menced. Throughout the winter the work 
stood solidly, and in another year the twenty- 
eighth hollow course, surrounded with iron 
chains of great strength lying in grooves cut 
in the stone, into which was poured molten 
lead, was completed. Then commenced the 
building of rooms for the keeper and his 
assistants. The winter of 1758-9 Smeaton 
spent in London, preparing everything for 
his work. In March, 1759, there was a great 
storm, and much damage was done at Ply- 
mouth. To Smeaton’s delight the lighthouse 
was found unharmed, with the workmen’s 
tools lying in the same places as they had 
left them in the last year. 

On Friday, August 17th, 1759, the column 
of the lighthouse was completed. It con- 
tained forty-six courses of stone, and rose to 
the height of seventy feet. The top was 
finished with a gilt ball and cupola, and 
every precaution was taken that the beds of 
the keepers should bo free from damp, and 
that the spray of the sea should not pene- 
trate the frames. Of the lighting of this 
house we have nothing to say here ; the pro- 
oew desarves a separate notice. The labours 
of others have since made perfect the re- 
flection from the celebrated building of 
Smeaton. 


FAME AND FOETUNE. 

Little more than one hundred years ago, 
on the 16th of October, 1759, the lights along 
the shore again beamed forth from the Eddy- 
stone, a warning and a guide to the toil-worn 
mariners. Smeaton’s satisfaction at the com- 
pletion of the work was intense. The boy 
in a pinafore had felt a wondrous triumph in 



his miniature water-mill. As fresh and as 
beautiful were the feelings of the man of forty 
at the completion of his great work. He 
slept in the lighthouse, sailed out to sea and 
viewed it, gazed at it from a telescope from 
the shore. From the garrison of Plymouth 
he watched it in a storm, and the sight was 
grand. “A combination would happen,*’ he 
says, “ when an overgrown wave would strike 
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the rook and building conjointly, and fly up 
in a white column enwrapping it like a sheet, 
rising at least to double the height of the 
house, and totally intercepting it from sight ; 
and this appearance being momentary, both 
as to rising and falling, one was enabled to 
judge of the comparative height, by the spaces 
occupied in the field of the telescope by the 
column of water and the house.” The year 
closed with tremendous storms, and the 
courage of the light-keepers was tested to 
the utmost. For twelve days the sea ran 
over them so much that they could not open 
the door of the lantern, or any other door. 

The house did shake,” said one of the light- 
keepers, “ as if one had been up a great tree. 
The old men were frightened out of their 
lives, wishing they had never seen the place. 
The fear seized them in the hacky hut rubbing 
them with oil of turpentine gave them relief f* 

Great as was the fame which this work 
gave Smeaton, it did not immediately bring 
him constant employment, but that came at 
last. In 1764 he became one of the managers 
of the Greenwich Hospital estates, and by his 
tact and diligence greatly improved the pro- 
perty, so that in ten years afterwards, when 
he wished to resign his post, he was induced 
by solicitation to retain it, so much were his 
services held in esteem; but in ten years, 
from the time we have mentioned, Smeaton 
was regai’ded as one of the foremost men of 
his day. 

WORKS AND CHARACTER, 

Close observation of natural laws, of the 
place, of the thing to be done, of the very 
best practicable manner of doing it, seems 
to have been Smeaton's leading character- 
istic through life. His chief works were, 
in addition to the Eddystone, lighthouses at 
Bpurnhead, at the mouth of the Humber, a 
new bridge over the Tay, at Perth, the laying 

* This banishment of fear, a powerful passion, 

by material means is very curious, and deserves 
remark.— H, F. 


out of the great canal connecting the Forth 
and Clyde, the rendering of the Calder navi- 
gable, and the propping of the centre arch of 
London Bridge, and the pier and harbour 
of Eamsgate. He was consulted upon every 
difficult engineering point, and the hints and 
wise suggestions which he gave were innu- 
merable, and he may in some sort be regarded 
as father of a long and brilliant line of English 
engineers, men whom no difficulty could daunt, 
nor any obstacle throw back. The last great 
work of Smeaton was the Eamsgate pier and 
harbour, which was finished in 1791, thus 
providing a harbour of refuge for ships storm- 
pressed in the Downs. Then his work was 
done. He was very anxious to write an ac- 
count of his labours, commenced it indeed, and 
has left us a record of Eddystone. On Sep- 
tember 10, 1792, he was seized with paralysis, 
and within a month and twelve days he died, 
aged 69. Falling into the hands of Death, 
Smeaton was resigned, faithful, and brave. 
Ho had been a good man through life. “ I 
conclude myself,” he says, in one of the last 
letters he dictated, “ nine parts dead, and 
the greatest favour, I think, the Almighty 
can do is to complete the other part.** He 
dreaded also senility and a loss of faculty, 
“lingering,” as he expressed it, “over the 
dregs after the spirit had evaporated.” As he 
lay upon his bed, upon one moonlight night, he 
looked up to the purely resplendent orb, and 
said, “ How often have I looked forward to 
the time when I shall see vast and privileged 
views of an hereafter, when all shall be com- 
prehension and pleasure.” Clearly to know, 
to understand the works of Gk)d was the 
highest pleasure of the dying Engineer, as it 
had been to the living. Throughout life 
he had preserved undeviating probity. His 
first aim was to do his best. He rejected 
many lucrative appointments, rather than 
undertake too much. Even when his health 
was failing, he was so liberal of his time and 
advice, that he gave both to many who needed 
them. His highest ambition was to serve 
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Ids country. He was not greedy of money. 
The Princess Dashkaw, commissioned by the 
Empress of Russia, offered him an unlimited 
rewnrd, if he would settle in that empire, 
and carry out, originate, and direct the vast 
engineering projects, which filled, and still 
fills, the brains of the Czariate ; his answer 
forms an admirable parallel to that of Andrew 
Marvel, who, when offered a bribe, showed the 
leg of mutton upon which he and his servant 
had dined for three days, asking whether one 
who enjoyed such humble fare, and was 
content, was likely to sell himself. Smeaton 
called out to the old woman who took care of 
his chambers in Gray’s Inn, saying, “ Money, 
and position, and grand attendants, are little 
to me, when this old servant sullices for all 


my wants.” The Princess, unaccustomed to 
such honesty, said, “ Sir, you are a great man, 
you may have an equal in abilities, but in 
character you stand single. Sir Robert Wal- 
pole was mistaken; my sovereign has the 
misfortune to find that there is one man who 
has not his price.” 

It was a grand thing that a simple English 
Engineer should, in the eyes of a foreign po- 
tentate, redeem the character of his country- 
men, so falsely attacked by the prime mi- 
nister of their country. The scene is worthy 
of a great painter, worthy also to bo remem- 
bered and to be reproduced whenever English 
genius is solicited to desert its country for 
foreign gold. 

IIain Fbiswell. 


THE YOUNG PHILOSOPHER AT HOME— CHEMICAL EXPERIMENTS. 


At this festive season, when red fire and 
blue flame add their charm to the panto- 
mime — when the young folks are to have 
their party”— when things that charm our 
five senses are purposely gathered together 
to enthral the mind, and make it love life — 
when the eyb is gratified with the graceful 
forms that flutter in the ball-room, the per- 
sonification of a happy youthful dream — 
when the olfactoby nerve vibrates with a 
sweet smell, like a garden at evening’s close, 
wafted from a mouchoir held with unaf- 
fected grace”— when the eab carries the 
sounds of music, and plays upon the heart- 
strings a joyful tune — when taste pro- 
nounces blanc-mange, cflstards, cream, and 
fttingipane-pudding as the acme of “what 
is good” — mid when touch, by the clasping 
hands and kissing lips, tells us that they 
•whom we have expected for “ a whole year” 
have at length arrived ; — ^when all these, the 
five acts of oar Christmas drama, are enacted 
in one scene, we, of course, must play our 


part. To perform a clever experiment with 
dexterity before a “ small party” is at onco 
to become the hero of the evening. If you 
cannot sing, you must solve conundrums or 
dance a hornpipe; if neither of these be 
“ your forte,” a good experiment or two will 
give equal pleasure to the “ bright blue eyes” 
j peering on you. Remember that experiments 
I of this kind are not only amusing, but in- 
structive ; they illustrate what at first sight 
appear to be “the laws of Nature reversed,” 
while, in truth, when we are familiar with 
them, they teach the “ immutability of Na- 
ture’s laws.” The more experiments a boy 
makes, the greater number of rounds will 
he ascend up the “ladder of learning;” 
and when he is at the top, how "bright 
is the prospect before him! All is beau- 
tiful, wonderful, and lovely! To please 
the philosophic youth during his vaca- 
tion, we have selected a few scenes from 
our chemical pantomime ; so, “ Here we 
are!” 
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LATENT HEAT SUDDENLY MADE SENSIBLE. 

It is a common trick among boys to mb 
a brass button rapidly upon a smooth piece 
of wood, and then to apply it to a com- 
panion’s cheek ; the button being then “ too 
warm to be pleasant,” induces some merri- 
ment at the expense of the luckless wight 
who is the victim of it. The heat thus pro- 
duced is a simple example of frictional heat. 
A somewhat similar experiment, illustrating 
the latent heat of amorphous antimony, leads 
us to a branch of ‘‘ recreative science.” 

The slightest friction against a piece of 
this antimOtiy makes it instantaneously “ too 
hot to hold.” If a small tube of amorphous 
antimony, like a test-tube, be filled with cold 
water, and then the tube be abraded with a 
file, so much heat will be given out that the 
water will boil. Small pieces of amorphous 
antimony held between the thumb and finger, 
and mbbed on any rough surface — the file 
of a pair of nail-scissors will do — becomes so 
suddenly hot, that the efiect ** seems like 
magic.” 

Mr. Grore, of Birmingham, discovered 
amorphous antimony. The following is his 
process for making it : — “ Take two parts of 
hydrochloric acid, add as much oxide of an- 
timony as it will dissolve with much stirring, 
and then add one more part of acid. Now 
pass a current of electricity from a small 
battery through the solution by means of an 
anode of antimony and a cathode of sheet 
copper ; continue the action for two or three 
days, until the antimony is deposited upon 
the copper from one-sixteenth to one-eighth 
of an inch thick ; then transfer the copper 
cathode to a bowl of cold water, bend it 
cautiously, and the amorphous antimony will 
drop off in flakes. When dried, it may be 
kept in wool any period for future recrea- 
tion.” 

A BBOWN-PAPEE MAGNET. 

A very simple and interesting electrical 
experiment may be made with a sheet of 


brown paper, illustrating, in a remarkable 
manner, how the most astonishing effects 
may be produced by the simplest means. 
Take a sheet of coarse brown paper, and 
after holding it before the fire till it is per- 
fectly dry, fold it up into a long strip of 
about two inches wide ; the magnet is now 
complete. To exhibit its attractive power, 
cut some strips of writing-paper about three 
inches long, and as wide as the space be- 
tween these lines; place them upon the 
table three or four together. Now take the 
magnet, and draw it briskly under the arm 
two or three times ; its electro-magnetism is 
instantly developed, and becomes apparent 
when held over the small strips of writing- 
paper, for they fly up from the table towards 
the paper magnet, veritably “ by the wings of 
lightning.” 

B08IN BUBBLES 

The method of making soap bubbles is 
sufficiently familiar not to need description. 
Eosin bubbles are made in a similar manner. 
A tobacco-pipe is to be dipped into melted 
rosin not hotter than just to liquefy it ; when 
the pipe is blown through, bubbles will be 
formed of various sizes, from that of an egg 
down to a bead ; and from their metallic 
lustre and reflection of the different rays of 
light, showing the prismatic colours, they 
have a very pleasing appearance. They gene- 
rally assume the form of a string of beads, 
many of them perfectly regular, connected 
by a gossamer fibre of rosin. Unlike soap 
bubbles, those made in this way have suffi- 
cient permanence to bear touching with a 
gentle hand, and with care will remain per- 
fect from Christmas-eve to Twelfthtide. 

TO LIGHT A CANDLE WITHOUT TOUCHING 
THE WICK. 

Let a tallow candle burn until it has a 
good long snuff, then blow it out ; with a 
sudden puff a bright wreath of white smoke 
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will curl np from the hot wick j now if a 
flame be applied to this smoke, even at a 
distance of two or three inches from the 
candle, the flame will run down the smoke 
and rekindle the wick in a very fantastic 
fashion. To perform this experiment nicely 
there must be no draught or “ banging** doors 
while the mystic spell is rising. 

TH£ MAGIC EGG. 

Take a pint of water, and dissolve in it as 
much common salt as it will take up ; with 
this brine half fill a tall glass, then fill up 
the remaining space with plain water, pouring 
it in very carefully down the side of the 
glass, or into a spoon, to break its fall. The 
pure water will then float upon the brine, and 
in appearance the two liquors will seem but 
as one. Now take another glass, and fill it 
with common water. If an egg be put into 
this, it will instantly sink to the bottom ; but 
if, on the contrary, the egg is put into the 
glass containing the brine, it will sink through 
the plain water only, and float upon that 
portion which is saturated with salt, appearing 
to be suspended in a very remarkable and 
curious manner. 

CHAMELEON FLUID. 

Make an infusion of logwood in the same 
manner that tea is made ; the only precau- 
tion is, not to make it in a metallic vessel. 
Now pour out some of the logwood-tea into 
four wine-glasses ; to one of the glasses add 
a few drops of vinegar, to another put in a 
few grains of alum, and into the third glass 
a few grains of green copperas (sulphate of i 
iron) ; in the fourth glass the liquid may be 
left of its natural cglour, while the three 
former will be chr iged respectively into red, 
blue, and black. An infusion of red cabbage 
will change in the same manner, and becomes 
green by the addition of a few drops of 
hartohanit Le., ammonia. 

OOLOUSED FLAMES. 

Few experiments are more interesting to 


the young philosopher than the production 
of different flames. The best material for 
burning to exhibit these effects is spirits of 
wine, the substances to produce the colours 
being previously dissolved in it. Thus, to 
produce a greenish-blue flame, put into a 
vial a table-spoonful of spirit, and then shake 
in two or three pinches of sulphate, nitrate, 
or chloride of copper ; twist a piece of lamp- 
cotton round the end of a wire, and dip it 
into the mixture ; then set it on fire, and the 
beautiful colour is at once produced. For a 
pale-yeUow flame, put into the vial of spirit a 
tea-spoonful of common table -salt. The flame 
produced by spirit containing salt* has a very 
singular effect upon colours, especially red, 
which, if there be «io other light in the room 
while this mystic flame is burning, appears 
of a blue-black. All other colours, such as 
the various tints of ladies* dresses, undergo a 
chameleon change. “ Eosy cheeks ** and 
coral lips” are metamorphosed to a ghastly 
slate colour, creating much merriment. Eed 
or scarlet flame is produced by dissolving in 
the spirit a small portion of nitrate of stron- 
tian or chloride of calcium. All these sub- 
stances may be procured from any operative 
chemist. The strontian comes from Argyle- 
shire, in Scotland, and takes its name from 
Strontian, the town in the neighbourhood of 
which it is found. There are many other 
substances which colour flame in a like 
manner, such as boracic acid, chlorate of 
potash, etc. ; but those previously named 
produce the most striking effect, the colours 
being modified by mixing the chemicals. 

INSTANTANEOUS CEY8TALLIZATI0N. 

All experiments for the production of 
crystals are both interesting and beautiful ; 
they show that all matter will a/ssume, under 
favourable circumstances, a definite and regu- 
lar form or shape. Crystallization is a species 
of vitality belonging to, and inherent in, what 
are generally called unorganized earthy sub- 
stances, perfectly analogous to the regular 
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form assumed by plants and animals. A cer- 
tain crystal will produce crystals of a like 
kind, but not of another, just as the seed of 
one plant produces its kind, but no other ; 
thus : — Dissolve three ounces of sulphate of 
soda (Glauber salts) and two ounces of nitrate 
of potash (saltpetre) in five ounces of boiling- 
hot water; divide the solution into two 
bottles ; in one place a small crystal of salt- 
petre, and in the other a crystal of Glauber 
salts ; allow them to cool slowly, when it will 
be found that saltpetre only will crystallize in 
one bottle and Glauber salts in the other, 
growing up from the crystal seed that was 
put in. Crystallization is the first link of the 
chain that unites man with the ‘‘ dust of the 
earth.” The slower crystals are formed, the 
more beautiful and regular they appear ; but 
as it is interesting to see them form quickly, 
though not of good shape, we give tlie follow- 


ing experiment, by which a liquid is made t6 
become almost solid in an instant. Take half 
a pound of Glauber salt, crush it to powder, 
and pour upon it half a pint of boiling water. 
As soon as the salt is dissolved, pour off the 
clear hot liquor into a warm glass-tumbler, 
and set it in an undisturbed place. Now, as 
quickly as you can, put a table-spoonful of 
sweet oil on the surface of the solution, 
and let it stand till quite cold. In this 
state it will remain liquid, but if touched 
with a piece of wood, or if anything 
be dropped into the glass, the whole wiH 
instantaneously crystallize. If a bottle 
be quite filled with the hot solution, 
and corked up while hot, it will remain 
liquid when it becomes cold, but when the 
cork is drawn, crystals will be rapidly 
formed. 

Septimus Piesse. 


CLOCK-WOEK CHEOMATYPES. 


I HAVE invented an instrument analogous 
to the Colour-Top, giving steady revolu- 
tion, easily commanded, effecting a perfect 
blending of the coloured radials, and, at the 
sametime, affording a proper focus, or point 
of view, from which rightly to discern the 
curious and j)leasing effects of the groups of 
tints. 

There is no particular rate of speed neces- 
sary for the elimination of all effects, for they 
become apparent as soon as the colours are 
made to revolve; some are produced by slow 
motion, while others require rapid revolution 
to discover their beauties. It will, therefore, 
be quickly perceived that the top which can 
only be used at a high rate of speed is limited 
in its application, and, by its rapidity, over- 
shoots many combinations, which are thus en- 
tirely lost. It has also the quality of being 
erratic : it may, unless carefully watched, 


find its way to the floor, rotating upon your 
best corn en route, or it may pirouette amongst 
the gentle shepherds and shepherdesses we 
BO carefully preserve under French-shades, 
to their disadvantage ; and for evening use 
it is not very applicable. 

My simple little machine entirely reme- 
dies these — various rates of speed are obtain- 
able at will, the string ‘‘ winding-up act ” is 
obviated, many original and beautiful effects 
are produced, while a proper light may be 
chosen ; and, as it may be used by artificial 
light, our friends have the opportunity of 
viewing the beautiful effects during the long 
evenings. 

Upon a polished oak stand I have 
mounted a few wheels of an aged brass time- 
piece, the arrangement of which will be rea- 
dily understood firom the diagrams (Fi^. X 
and 2). 
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To tlie topmost wheel 1 have fitted a 
piece of oak, and upon this glued a circular 
piece of stiff cardboard ; this forms my disc- 



table to receive the coloured papers. Ver- 
tically to this I have adapted a boxwood 
spindle, with a screw formed at the bottom 



Fio. 2.— -A, Stand ; B, Key ; C, Disc-table ; D, Black 
pattern. 


fnd, and shouldered at the top to receive 
patterns. The screw enters the oak through 
the cardboard, and fixes the coloured papers 


while revolving. To the spindle of the lower- 
most wheel I have fitted a pipe key, similar 
to those used for French clocks. 

It must be borne in mind that one whole 
turn of this key will produce upwards of 660 
revolutions of the disc-table. Here we have, 
then, very great power and mechanical lever- 
age, and one also by which the speed can 
easily be computed, a thousand revolutions 
and upwards being obtainable per minute, 
when required, or a very slow speed may be 
maintained by the gentlest pressure of the 
key, evolving effects hitherto unattainable ; 
so that experiments may be tried, and their 
formulae speed be described to friends at a 
distance with a certainty of success, if re- 
peated. The speed being continuous, a 
coloured plane being fixed, the variation of 
the colours may be observed, and disc after 
disc tried, shifted, and others substituted, each 
one being made to revolve at varying speeds, 
producing many effects, as almost all my pat- 
terns do; and the instrument being fixed in 
one place, the eye may be brought to bear 
upon it in its proper focal position. 

There is one other disadvantage I have 
overcome — it is this : When a black disc is 



Fio. 3. 

revolving, the play of light upon it produces 
a certain aberration, a hazy indistinctness, 
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oertainlj not advantageous. I obviate this by 
an invention I call a ohroma8cope(Eig,Z)* This 
is a hollow cone, twelve inches long, five in 
diameter at the base, and one inch in diameter 



at the apex, painted black inside. The efie cfc 
of this apparatus is truly surprising when 
held vertically about half an inch over the 



block disc, and the eye applied^to the smaller 
end. All that was misty before is now clear 
^ough ; the changes and alternations may be 


watched with great interest and mmuteness, 
and the colours shine out and sparkle with 
great brilliancy. I have made patterns which 
from their effect we call the “ Meteor,** the 



Fio. 0. — Comet. 


‘‘Constellation,” the “Comet,** etc., and 
which can only be viewed, with proper 
effect, with the chromascope. 



Fio. 7.— Open Pattern Work. 


Having thus briefly described the instru- 
ments, I append a few experiments, which 
may be divided into dosses. It may be stated 
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that 1 siiiiply give one experiment of each 
cla8B:-r 

1. Frtm'timple colowrs to produce a com- 

pound colour, — Take a disc coloured equally 
red, blue, and yellow, and placing your finger 
upon the red, have the blue upon your left 
hand, and the yellow on the right; rotate 
this very gently, so that blue passes the eye 
before the yellow ; by turning the key away 
from you, you have a blue. Let this cease, and 
then reverse the key ; by turning it 

towards you, a wajik gbeen will be produced. 
The singularity of this I will not now discuss. 

2. Have a disc coloured in concentric 
bands like a target, say blue centre, then 
crimson, orange, yellow, and purple; you 
will look for a rainbow-like blending — try. 

3. WTiat white is composed of, — Divide a 
disc, violet 80^ indigo 40^ Prussian blue 60% 
green 60^, yellow 48% orange 27°, red 45® ; 
rotate with speed. 

4. Screw on a disc, half blue half white, 
rotate and mount the pattern, say Fig. 4, on 
to the spindle. The black will gradually dis- 
appear and become blue, while all the perfora- 
tions are white, 

6. Put down a multi-coloured disc and 
pattern. Fig. 6 will produce a jewel-like con- 
stellation ; Fig. 6 will give long rays of colour 
darting like a meteor or comet’s tail, etc. 

6. This is a different class of experiment. 
Put down a multi-coloured disc, and imme- 
diately upon it place a rather open pattern, 
as Fig. 7 (looping up the string), screw these 
down together and rotate — this wdl show a 
beautiful graduation of tints ; then mount a 
pattern over all and apply the chromascope. 
A magnificent double and treble network or 
engine-turning will appear to view, varied 
according to the speed of rotation, as also by 
dmaging the upper pattern. 

These experiments may be varied ad in- 
flnUmm, and many others will suggest them- 
aelres to themanipalatuigreaders of this work, 
from whidi# I have no doubt, very interest- 
ing and imoortaat results will be obtained. 


All the experiments may be tried by 
candle-light. The yellows only becoming dull, 
a few self-evident arrangements will* have to 
be made. The light must be placed nearly 
level with the black discs, so as not to throw 
a shadow upon the disc-table, and then the 
colours appear exceedingly brilliant through 
the chromascope. 

Thus I will now leave the matter ; but as 
every few days suggest to me some improve- 
ment and new use for this curious instrument, 
I may be able, at a future time, when I have 
matured my experiments, to interest others 
in them through the medium of this work. 

Guildford, Thos. Goodchild. 


THE APTERYX AT DINNER. 

On a worm being presented to an Apteryx, it 
seized it between the tips of its mandibles, 
and a sleight was then performed which it 
perfectly baffled the eye to follow. All that 
was seen was a sudden jerk of the head 
upwards, and an opening of the bill equally 
sudden and simultaneous ; the worm mean- 
time disappearing with the quickness of a 
flash of lightning. The mode by which it 
was swallowed appeared to be this: — The 
worm being taken between the tips of the 
mandibles, a very rapid retrograde move- 
ment of the head and neck gave it an im- 
petus in the direction of the throat. It 
was held fast just time enough to give 
this impetus, and the bill being opened at 
that moment and the worm released, it was 
carried by the force into the throat, and 
swallowed by the ordinary muscular action 
of the cesophagus. Toads, chameleons, wood- 
peckers, and many other creatures, take their 
prey with an imperceptible motion of the 
tongue ; but in this case it had to traverse 
the entire length of a long bill. 

0. 8. ’Rounp, 
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METEOEOLOOT OP DEOEMBEE. 

mOM OBSEEVATIONS'AT HIGHTIELD house 0B8BRVAT0EY. 



Greatest 

Greatest 

Amount of 

Tear, 

Heat. 

Cold. 

Bain. 


Degrees, 

Degrees. 

Inches. 

1841 .. 

.. — 

.. 210 .. 

.. — 

1842 .. 

.. 57-5 .. 

.. 27‘5 .. 

.. -- 

1843 .. 

.. 57-0 .. 

.. 29-0 .. 

.. 10 

1844 .. 

.. 43-0 .. 

.. 19-5 .. 

.. 0-4 

1845 .. 

. . 63-0 . . 

. . 20 0 . . 

.. 4*0 

1846 .. 

. . 47-5 . . 

.. 15-7 .. 

.. 1*3 

1847 . . 

. . 56 0 . . 

. . 29-0 . . 

.. 3*4 

1848 . . 

.. 581 .. 

. . 26-2 . . 

.. 2-4 

1849 .. 

. . 53 0 . . 

.. 20*5 .. 

.. 8-9 

1850 . . 

. . 55-0 . . 

. . 23-5 . . 

.. 1-7 

1851 .. 

.. 66'3'.. 

.. 20*3 .. 

.. 1-6 

1852 . . 

.. 56-5 .. 

. . 24-8 . . 

.. 2-0 

1853 .. 

.. 51-0 .. 

.. 13-8 .. 

.. 0-0 

1854 .. 

.. 56-6 .. 

. . 24-0 . . 

.. 2-4 

1855 . . 

.. 50*8 .. 

. . 12'0 . . 

.. 0-8 

1856 . . 

.. 60-2 .. 

.. 12-5 .. 

.. 1*8 

1857 ., 

.. 56-8 .. 

. . 30 0 . . 

.. 0-4 

1858 . . 

.. 54*0 

, , 24-8 . . 

., 1*9 


The greatest heat in shade reached 62-0° in 1850, 
and only 43*0® in 1844, giving a range of 17*2® in greatest 
heat for December during the past seventeen years. 

The greatest cold was as low as 12 0® in 1855, and 
never below 80-0® in 1857, giving a range of 18*0® in 
greatest cold for December, during the past eighteen 
years. 

Only 0*4 inch of rain fell in 1844 and 1857, whilst 
4 inches fell in 1845, giving a range of 3’C inches for 
December, during the past sixteen years. The mean 
amount of rain for this month is 1*9 inches. 

December is a very variable month, depending much 
on the general dii-ection of the wind for its character ; 
it is, however, usually mUd, with the wind blowing be- 
tween W. and SW. • E, J. Lowe. 


ASTEONOMICAL OBSEEVATIONS 
FOE DECEMBEE, 1869. 

The sun is in the constellation Sagittarius till the 
morning of the 22nd, when he passes into Capricorn us. 
In London he rises on the 1st at 7h. 45m,, on the 15th 
at 8h. 2m., and on the Slst at 8h. 9m. He sets on the 
1st at 8h. 5dm., on the 15th at 8h. 49m., and on the 
Slst at 8h. 58m. In Dublin he rises 10 minutes 
later, and sets 10 minutes earlier. In Edinburgh, at 
the commencement of the month, he rises 26 minutes 
later, and sets 26 minutes earHer, and at the end rises 
27 later, and sets 27 min. earlier than in London. 

The sun reaches the fheiMian on the 1st at llh. 
49m. 78. a.m., on the 15th at tlh. 55m. ISs. a.m., and 
on the diet at 12h. dm. Ss. pAn. 

Equation of time on the let, 10m. 58s. ; on the 
15th, 4m. 478. ; and on the 81st, 8m. 8s. Up to 
Christmas-day dock after sun ; after which before sun. 
Day breaks' on the 1st at 5h. 41m., and on the 


29th at 6h. 2m., and twilight ends on the let at 5h. 
5Gm., and on the dOth at 6h. Qm. Length of day on 
the 8rd, 8h. 8m., and on the 23rd 7h. 44m. The 
length of day has decreased on the I2th 6h. 44m. 

Full moon On the 1 0th at 8h. ISm. a.m. 

New moon on the 24th at 5h. 47m. a.m. 

The moon is at her greatest distance from the 
earth on the 29th, and at her least distance on the 
13th. She is near Jupiter on the 12th, Satnm on the 
14th, Mars on the 19th, and Venus on the 20th. 

Mercury is an evening star till the 13th, and then 
a morning star. He is situated very low, and jn^orntf 
sequently, unfavourable for observation. He Is in 
Sagittarius, passing into Ophinchus at the end of the 
month. He rises on the 1st at 9h. SSm., and on the 
2Gth at 6h. 15m. He sets on the 1st at 4h. 56m. 
p.m., and on the 28th at 2h. 48m. p.m. 

Venus is unfavourably situated for observation, 
being low, near the sun, and also at a great distance 
from the earth. She is an evening star, and is in 
Ophinchus, passing into Sagittarius in the middle of 
the month, and into Capricomus at the close. She is 
nearly circular in form, and rises between 9 and 10 
a.m., and sets on the 26th at 5h. 37m. 

Mars is unfavourably situated for observation, its 
disc being less than 5" of arc. He is a morning star, 
and in Virgo till the end of the month, when he passes 
into Libra. He rises at about a quarter past three, 
a.m., and sets on the 20th at Ih. Im. p.m. 

Jupiter is a fine telescopic object, his apparent dia- 
meter on the Slst being 44'', having increased from 30'' 
since June. He is in Gemini, except for the first few 
days, when he is in Cancer. He is an evening star, rising 
on the Ist at 7h. 2m. p.m., and on the 26th at 51u 
20m. p.m., and being on the meridian on the 1st at 
8h. 9m. a.m., and on the 26th at Ih. 21m. a.m. 

Saturn is an evening star, and a good telescopic 
object. He is in Leo throughout the month. 1^ 
motion is direct until the 8tb, when he is stationary, 
and after which retrograde. He rises on the Ist at 
9h.56m. p.m., and on the 26ih at 8h. 16m. pjn. 

Uranus is favourably situated for observation, being 
in the constellation Taurus throughout the month. 
He is on the meridian on the Ist at llh. S4m. p.m., 
and on the 26th at 9h. 51m. p.m. 

There will be six occultations of stars by the 
moon on December 8th, viz. : — Electro, 4th magni- 
tude, disappears 8h. 36m. p.m. ; and reappears 4h. 
25m. p.m. Celceno, 5ith magnitude, disappears 4h. Om. 
p.m., and reappears 4h. Dm p.m. Merope, 5th magni- 
tude, disappears 4h. 6m. p.m., and resq^peara 4h. 4^. 
p.m. Alcyone, 3rd magnitude, disappears 4h. 82m. p.m. , 
and reappears 5h. 24m. p.m. Pleione, 5}th magni- 
tude, ^appears 5h. I8m. p.m., and reappears 5h. 
59m. p.m. Atlas, 4th magnitude, disappears 5h« S2m. 
p.m., and reappears 5h. d8m. p.m. 

The following edipses of Jupiter’s satellites are 
visible On the 2nd, at Ih. 2in. 19s. a.m., 3rd moon 
disappears. On the 2nd, at 4h. 14m. lls. a.m., 3rd 
moon reappears. On the 6th, a* llh. 59m. 378. p.m., 
Ist moon disappears. On the 14th, at Ih. 53m. Bs. 
a.m., 1st moon ^appears. On the 15th, at ^ 21iiL 
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jK)t. p.m., 1st moon disappears. On the 16th, at Ih. 
88m. ITs. a.m.,th6 4th moon disappears. On the 16th, 
at Oh. Om. 16s. a.m., 4th moon reappears. On the 
17th, at 7h. 10m. 58s. p.m., 2nd moon disappears. 
On the 22nd, at lOh. 15m. 10s. pjn., Ist moon disap- 
pears. On the 24th, at 9h. 52m. 26s. p.m., 2nd moon 
disappears. On the 80th, at Oh. 8m. 57s. a.m * Ist 
moon disappears. On the 31st, at 6h. 87m. 268. p.m., 
1st moon disappears. On the 81st, atl2h.28m. 59s. 
a.m., 2nd moon disappears. 

Meantime of the transit of the first point of Aries : — 
On the Ist at Th. lOm. 828.; on the 15tb, 6h. 24m. 29s. ; 
and on the 8l8t, 5h. 21m. d5s. 

E. J. Lowe. 

Highfieli House Observatory^ Nottingham. 


THINGS OF THE SEASON— DECEMBER. 

FOE TAEIOUS LOCALIXIES OF GEEAT BRITAIN. 

Bibbs Arriving. — Pintail, Scaup, Black Velvet 
and Eider Ducks, Brent and Laughing Geese, Wild 
Swan, Gray-headed and Orange headed Gossanders, 
Black-throated and Red-throated Divers, Grossbeak, 
Snowflake, White Nun, Long-tailed and Tufted 
Pochers, occasional flights of Redpoles, Starlings, and 
Skylarks from the Continent Woodcocks continue 
to arrive. 

Birds Departing.— Gray Plover. 

Weld Plants. — Verrucaria, Endive-leaved Ceno- 
myce, Fringed Bomera, Thelotrema, Spiloma, Tar- 
gionia, Oraphis stricta. Glaucous Riccia, C hristmas 
Bose. Furze and Hepatica bloom in sheltered places. 
Mistletoe berries ripen. 


JVIt jVTotewortl^s Cforner. 

Duration of Life. — ^Dr. Guy says that among lite- 
rary men jyoets live the shortest lives of any. Taking 
Tibullus, Persius, LucUius, Catullus, Virgil, Horace, 
Ovid, and Martial, as the leading Roman poets, the 
arerage duration of life was 48^ years. Against these 
he places for contrast, Kirke AVhite, Collins, Parnell, 
Bums, Goldsmith, Thomson, Cowley, Shakspeare, 
and Pope, and the average is 43 years. Married lite- 
rary men live longer than the single. Of 188 men of 
science, the lowest age at death was 22, and the highest 
92 : the last was a naturalist. Scientific men have an 
advantage over artists and fiterary men, but the pur- 
suit of literature is p* juounced by Dr. Guy favourable 
to longevity, but destructive to life at early periods. 
A comparison of 8449 facts gives as one result that 
the dnralaoii of life of married men is greater than 
that of the tuunarried by as much as 5} years. 

PoBTABZjt Furnace. — At a soirie, lately held at the 
London University, Mr. Griffin exhibited a portable 
fomaoe of norel constraction, adapted for laboratoiy 
uses and tax amatenrs in metal-work. It can be placed 


on a table or bench, and, by means of a gas-flame, fed 
by a flexible tube, produces a heat sufficiently intense 
to melt any of the metals ordinarily used in the arts. 
The expense of melting 3 J lbs. of copper in ten mi- 
nutes is three farthings. The caloric is economized, 
and confined to a small area, by means of earthenware 
discs ; and when the crucible containing the metal is 
at a white heat, the hand may be placed on any part 
of the apparatus externally without being burned. 

Early Frosts. — During twenty years past, there 
have been four hard frosts in September, on one occa- 
sion as early as the 7th. In fourteen years out of 
twenty, sharp frosts have occurred between the 20th 
and 80th of October. The earliest frosts during the 
past twenty years occurred September 7, 1856 ; ther- 
mometer, 28° ; duration of frost, one day. September 
17, 1840; thermometer, 29°; duration, one day. Sep- 
tember 20, 1856; thermometer, 29°; duration, one 
day. September 27, 1847 ; thermometer, 28° ; duration, 
one day. During the whole period, the frost of 1659 was 
most severe, the thermometer was at 17° on the 28rd, 
and the frost lasted eight days. The frost next in 
severity to the one of the present year occurred on 
the 2 Ist of October, 1842, thermometer, 20°. These 
registrations are from observations made at Chiswick, 
of which Mr. Thompson has prepared a table, which 
appeared in the Gardeners Chronicle on the Dth of last 
month. 

The October Gales. — ^Admiral Fitzroy has proved, 
hy statistical data, that most of the painful disasters 
j resulting from the late gales might have been obviated 
had the plain teachings of science been heeded by the 
brave mariners whose bones have strewed our shores. 
The barometer and thermometer distinctly foretold 
that storms were coming, Science gave warning of 
what Nature was about to do, and few of the many 
who perished but had time to prepare against the 
worst. The low state of ^e barometer, and the move- 
ments of the thermometer, plainly indicated, first, a 
storm from the north, and next a storm from the 
south, as eventually happened. Nor was the warning 
a short one ; it gave time for vessels far at sea to 
prepare to ride it out, and for those near shore to seek 
a proper refuge, and this the “Royal Charter” might 
have done, and with all her living freight have come 
safely into port at last. Mr. Noteworthy rejoices to 
know that the life boat and coast-guard stations are to 
be provided with good barometers, and he hopes no 
pride of personal daring will stand in the way of a 
careful study of the indications of the valuable instru- 
ment. Mr. Noteworthy learns from his friend, Mr. W. 
C. Burder, through the columns of the Times, that 
the storm of the 25th and the 26th was, probably, a 
revolving one, but that the radius was so large, that 
in the part of its course near Bristol, the tangent and 
the arc may be considered paralleL With all the dis- 
may and sorrow that come with the warring of the ele- 
ments, the philosopher will mingle thanki^Iness that 
man is not left utterly in the dark, but may, if he 
chooses, see the cloud no bigger than a man’s hand, 
and shield his head against its bursting. 
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His nest is near the garden-door, 
But who hath eyes to find it ? ” 


OUE FEIEND THE EOBIJST. 


If we held, the Pythagorean notion of the 
transmigration of souls, we might indulge in 
very pretty speculations as to the antecedents 
of the spirit of our familiar friend, the Eohin 
Eedbreast. His dashing carriage, audacious 
strut, self-possession, and adventurous cou- 
rage seem so many indications that his soul 
is human; for is he not a mixture of the 
hero, the minstrel, and the coxcomb P In 
the light of tradition he is not a bird, but a 
person, and one almost elevated into the 
ranks of a petty deity. It is hard to say 
whether the moral story of his life, as we 
make acquaintance with it by experience, or 
the mysterious influence of traditionary pres- 
tige, is to be regarded as the source of that 
homage we pay to his name and nature, by 
which he becomes of right the most sacred 

VoL. I.— No. 6. 


of our lares. Our hearts kap out to the 
robin as ho leaps in at the garden-door ; and 
if we cannot in the body, at least in the 
spirit we shake hands with him as the dearest 
friend of our childhood, and one whom we 
are prepared to cherish and defend at all 
hazards. The robin and the sparrow vie 
with each other in courting the friendship of 
j man. But the robin not only courts, but 
compels — not only sues, but demands — and 
so he gains a march on the sparrow, and will 
be spared by the prosiest blockhead, who 
would shoot and poison every other bird 
within his reach. The affection for the robin 
is shared by all of us alike — it may differ in 
degree, but not in kind ; and even the heart- 
less bird-catcher handles him with more 
tenderness thari any other bird, and «oma- 
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UmM has the hnmane courage to let him go 
for his beauty’s sake. But the robin has 
character as well as beauty ; his bold outline* 
broad chest, and twinkling eyes give him the 
attitude of a chieftain ; and his breast wears 
the robe of royalty, by which we know him 
best. 

The unmatched sweetness and wildness 
of his song — the personal dsdi his bearing, 
his fearless familiarity, his solitariness as he 
stands all alone on tihe top of a gate-post, 
defying the blasts of Boreas and the snow- 
shrouds and sleety anrows of Death, which 
have conquered all but him — the brightness 
of his scarlet breast, and the web of romance 
that centuries have woven in his honour ; — 
these are sufficient reasons why the rolm 
should enjoy the highest fame among the 
birds of Britain. Therefore is he our friend 
the robin, whom we never see and never 
hear but we feel a thrill of homeliness 
that springs from the very seat of our best 
affections ; for, after all, he is a helpless 
creature, and our human sympathies warm 
up with most force and spontaniety for all 
who tenderly manifest their dependence upon 
us. If the excellence of love is to be mea- 
sured by comparisons, the mother loves no 
child so fervently as the one she has to 
nurse, and soothe, and nestle to her bosom ; 
and as if he knew that human love must ex- 
press itself in kindness, he comes without 
fear to the threshold, and even takes his place 
at the table to share with us the best we 
have, and so wins our whole heart by his 
confidence. 

What an uninteresting bird is the robin 
apart from these poetical features of his 
history I He takes a wife in direct opposition 
to the precepts o^ Malthus, renounces the 
idea of prudence and provision beforehand 
for a family, but simply yields to impulse, 
imd takes no thought for the morrow.” 
The nest is often built while snow lies thick 
on the ground, most frequently at the bottom 
of an old hedge, sometimes in a hole in an 


old wall, or in a boss of ivy, and most rarely 
of all on the summit of a thick bush. With 
an instinctive veneration for the past, the 
robin avoids all new places, and gives the 
preference to a hedge that has not been 
clipped for years, in which the stems of the 
quicks are matted a foot deep in dead leaves 
tokd wisps of moist hay ; or on a wall that is 
* in ruins, and which the ivy will some day, 
not far distant^ bring to the ground. A 
hollow in a root, an old pile of mossy faggots, 
a neglected comer of a woodyard — ^these are 
the places in which you may look out for 
the robin, if you want to study his domestic 
life. Turner, who wrote on the ‘‘E-obinet” 
— ^he was so called by Drayton and others of 
the old writers — ^three centuries ago, set afloat 
a whole chapter of inaccuracies, which have 
been copied by almost every writer since, 
including even Willoughby, Buffon, and 
Bewick. Turner says, be nestle th as far as 
possible from towns and cities, in the thickest 
! copses and orchards j” Vhereas, in truth, the 
robin loves the neighbourhood of man all 
the year round, though his peculiar fami- 
liarity is manifested only in autumn and 
winter ; and in every one of the suburbs of 
London, where there is any touch of rurality, 
the robin regularly builds, and rears its 
young. At Stoke Newington, there are as 
many robins’ nests every spring as there are 
of blackbirds and thrushes ; and he is only 
beaten in this respect by the sparrow, which 
is a social bird, whereas the robin is a hermit, 
and an association of hermits would be para- 
doxical. Turner says, she covereth her nest 
with archwork, leaving only one way for 
entrance, for which purpose she builds with 
leaves a long porch before the doorway ; all 
which, before going out to feed, she covereth 
with leaves.” This is another mistake, which 
nearly all the writers on birds have copied ; 
but there is just a grain of truth in it, be- 
cause the nest is usually in the midst of a 
collection of drifted rubbish and dead leaves, 
and is therefore not easy to findj but a 


BEOBEATIVB SCIENCE- 


183 


** porch” and a coyering” are inyentions of about London $ for, as a genuine iwtic, ^ 
the fancy. The best figure of a robin’s nest robin is not oyer particular, except as to 
1 haye xnet with is that in the second yolume strength and safety. People who collect eggs 
of the Bey. F. O. Morris’s Nests and Eggs are a good while obtaining experience in dis- 
of British Birds.” It is a moderately neat tinguishing those of the robin, for they vary 
nest, not particularly hnished or artistic, but in colour considerably. They are usually 



' Art thou the bird whom man loves best, 

The pious bird with the scarlet breast, 

Our little English Bobin ?” 

WOEDSWOBTH. 

compact, roomy, and always warm. The freckled with yellow and brown on a white 
mass of the structure consists of moss, dried ground, but are sometimes gray, with ferru- 
leayes, and bents ; and the lining is usually ginous spots, and occasionally of the purest 
of linen and wool. I have seen bits of cloth, white. 

paper, and Berlin wool worked into nests The building of the nest is usually a dow 
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affair : there is a great deal of fidgeting and 
caprice ; the newlj-married pair seem to have 
no settled views of life, and often lay the 
foundations of many nests before they finally 
work in earnest to complete one. A pair that 
built in my garden last summer, and brought 
out a strong brood, made choice, I think, of 
not less than half a dozen places along the 
length of the privet-hedge, and at last settled 
within ten yards of the drawing-room win- 
dows, whence we could watch my lord and my 
lady making their excursions, and knew when 
eggs had been laid by missing my lady alto- 
gether. But my lord was so pompous, rest- 
less, serious, and busy, that he filled the 
scene with his own consequential presence, 
and the square rod of turf which fronted his 
domain was none too large for him to give it 
all the life it needed. Bennie tells of a 
pair building in a greenhouse at Christmas, 
and bringing out their young, in due course, 
with perfect safety. The Bev. F. O. Morris 
gives the following dates at which nests con- 
taining eggs were found November, 1851, 
at Gribton, Dumfriesshire; January, 1848, 
at Moreton, and near York ; first week of 
February, 1844, near York ; 20th of Febru- 
ary, near Belfast. From the end of April to 
the beginning of J une are the periods when 
the first broods usually come out — earlier or 
later, according to the season and the locality. 
No one unaccustomed to young birds would 
suppose the little puffy gray things to be 
robins. They soon, however, acquire the 
first instalment of their future russet in nu- 
merous rust-coloured spots, and these gradu- 
ally disappear ; towards August the scarlet” 
of the breast begins to show itself distinctly. 
Then old and young alike acquire their pro- 
per winter plumage, and towards the middle 
of September robins appear to be suddenly 
plentiful, as if they were birds of passage 
and had just arrived, whereas with little song 
and very sober coats, the old birds have been 
close to us all summer, and their numbers 
are now increased by the young of the year. 


Long before the young birds have 'ac- 
quired their russet garb, they demonstrate 
themselves to be robins by their pugnacity* 
Before they have full strength to leave the 
nest and shift for themselves, they fight 
amongst each other, and no sooner is it 
plainly evident that if kicked out they need 
not perish, than they are kicked out. The 
father knows them no longer, except as ene- 
mies against whom he rejoices to show the 
strength of his beak and claws. From this 
time till the season of nidification again re- 
turns, robins prove their royalty by their 
love of combat. Old birds and young birds, 
cock birds and hen birds, all fight, and prefer 
to fight each other rather than any meaner 
foes. At pairing time the pugnacious pas- 
sion is at its height among the males ; every 
attitude, every movement, every song, have 
all one meaning— When the robin’s 
song is at its best, at the end of September, 
and again just after the turn of the year, take 
note of the w^ay in which he performs his min- 
strelsy. He comes with a flirt over the fence 
and alights on the ground, his beautiful 
breast burning with martial hues, and his 
heart beating with martial passions. He 
does not hop like a common bird, but shuffles, 
three hops at a time, with a small flutter at 
the end, then shuffles again, and presently 
flirts on to the rail, post, or branch which 
gives him the best view of your face, and 
there, eying you with dignified confidence, 
he trills out his short, plaintive, and melli- 
fluous song. Now listen I That same song, 
note for note, is immediately repeated from a 
neighbouring tree or fence, and see I he has 
been listening for it with all his feathers 
ruffled, knowing that if there be one of his 
race within hearing, his defiant piping will 
be answered in the same strain of wildness 
and of war. Yes, it means war, sweet as 
it is ; and rarely does the robin sing except as 
a challenge which the next within hearing is 
always bold enough to answer. You may 
hear fifty robins in the course of a short 
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tralk, and every one will be fotind to sing, 
pause for reply, and sing" again, and every 
separate song is an invitation to mortal com- 
bat. When they fight, as they do fre- 
quently, it is without quarter on both sides 
—one of them is almost sure to perish. 
Many a robin have I found and buried wdth 
martial honours, pronouncing him a “little 
fool,” when his mite of a body, all ruffled 
and blood-stained, has been in my hand ; but 
the battles take place usually at day-break, 
and none but early risers have a chance of 
witnessing this trait of the robin’s character. 

Rennie once saw an instance at Compton 
Bassett, in Wiltshire, “ in which a redbreast 
made a daily visit in summer within a cottage- 
door.” Wonderful sight to see I how many 
hundreds of such “ instances” have country 
people, who are not naturalists, seen P Why, 
there is hardly a countryman in the three 
kingdoms but, at some time or other, has 
seen a robin go within the cottage-door ; and 
any man with a goodnatured face may scrape 
acquaintance with the robin without ceremony 
of introduction, for his motto is ve^xi, mdiy 
vici—ii is not for you to seek him, he makes 
the direct appeal by placing himself in your 
power, and, unless you are a downright brute, 
you are beaten by his confidence. He is the 
friend of man, and is determined that man 
shall be his friend. When caged, and so de- 
spoiled of that joyous liberty he loves so much, 
to sing and slaughter at his own free-will, he 
still is the most impudent of all birds. I 
never keep but one caged robin, and that is 
only during the winter months. I let him 
free in March, as they are easily caught, 
and easily kept, but are apt to die in sum- 
mer. This is the way to indulge your own 
desire without doing grievous wrong — nay, 
robins often perish of cold and want in winter, 
for they are not so hardy as they look, and 
by keeping a robin over winter only, one 
may console one’s self by the belief that the 
bird has been rescued from possible misery. 
My present ** Bobby” came home three miles 


screwed up in a paper bag inside my hat. 
In three days he was at home in his cage, 
in a week he was as tame as an old canary. 
The secret is to give insect food in plenty ; 
quietly drop in the cage one meal-worm, of 
one spider, or a small earth-worm. Presently 
you hear a tapping, and the prey is swallowed. 
Give another, and another, till Bobby has 
made away with half a dozen. Leave him 
alone for an hour, then fill his food-vessel 
with a paste made thus : grated carrot as 
much as will fill a table-spoon, a quarter of 
a French roll steeped for a minute in boiling 
water, squeezed dry, and then slightly wetted 
with boiling milk, a table-spodnful of hemp- 
seed scalded with boiling water and drained 
quite dry ; mix all together, and let him have 
a little at a time ; it will keep two days in a 
cool place, and in cold weather need only be 
made twice a week — of course if it gets sour 
it shoidd be thrown away. With this and 
daily supplies of animal food, whether insects 
or minced beef, robins always do well, and 
there is no occasion for German paste, or 
any other mysteries. When once he takes 
fairly to the food, place a meal-worm on the 
open palm of your hand and let his door be 
opened. If he does not sweep over your hand 
and carry away the meal-worm on his way 
to alight on a cornice or a curtain-pole, then 
you are not clever in managing birds, and 
must hope for better luck in future. 

I never would keep a robin except as a 
member of the family, with liberty to go in 
and out of his cage as he pleased, and with a 
special welcome to hop about the table at 
meal times, and help himself from every dish. 
To make sure of success, you must get a 
strong bird that has been caged when “ gray,” 
To catch one at this season is to sacrifice it, 
for it will sigh itself away and break its heart 
at the loss of freedom. With a good gray 
the case is different. He loves his cage as 
much as you love your home, and if you open 
the cage-door when all is quiet, he will at 
once explore the room, and be as thoroughly 
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•t liome $M axrj of your children. Throw a 
mealoworm on the floors his qtiiok eye will 
detect it, and he will, by his look, ask you 
for anot^r. Gratify his whim, and pre- 
aently present one in the palm of your open 
hand, and, by a graceful sweep on the wing, 
it will be taken ; and from that moment yon 
and he are the best of friends. 

Now you may enjoy a hearty laugh at 
his expense. Set on the table an earthen 
pan, filled to within an inch of the rim with 
water, on which float a good-sized bung, or 
a flat piece of wood measuring say three 
inches each way ; your friend will idight on 
the edge instahter, then take to the raft, and 
there splash and dip till drenched to the 
akin. His efforts to balance himself as the 
frail support tilts over with him, will prove the 
bfMst fun you have had this season ; and it 
will be better fun still when the “ drowned 
rat*' betakes himself to the front of the fire, 
to shake himself dry in the enjoyment of the 
warmth. Don’t be in haste to pronounce 
this cruel, for the robin is as fond of water 
as a Newfoundland dog. 

The personal bravery of this bonny bird 
is all in keeping with his place in history and 
tradition. Is there a national folk-lore of 
any kind that lacks a legend of the robin P 
Didn’t we all make acquaintance with **Cook 
Bobin” in nursery rhymes that will never 
die out of our memories? Haven’t we all 
wept, and are ready to weep again, at the 
dear old story of the “ Babes in the Wood,” 
whose little lifeless forms were buried de- 
cently with the perfumed strewings of the 
autumn, in the lonely land of blackberries P 
Cannot we trace to that legend very much of 
the sanctity with whieh the robin is invested 
88 tibe bird of pri. ilege, to be protected and 
dberished in the enjoyment of his native 
wiUbMsf All the robin legends have the 
same tendency to endear him to ns. In Brit- 
tany tSiere is h legend that when the Saviour 
was bearkigliis cross, a redbreast plucked a 
thorn from his cro wn , which, piercing its 


breast, dyed it with the stain that has ever 
since sufficed to link it with onr sympathies. 

In poetry he bears a variety of designa* 
tions. Shakspere makes a comparison of his 
love song,” and Ophelia, in her madness, 
sings of him as ^*all her joy.” Carrington 
calls him “ the bird of autumn,” and sweet 
household bird.” Dr. J enner describes him 
as “ the sweetest of the feathered throng,” 
and thinks of him as the helpless bird.” 
Wordsworth as the “pious bird,” and Gra- 
hame, in plain English, calls him “the friend 
of man.” He is too thoroughly English to 
possess classical distinctions. The Gh'eek 
poets wanton with swans, and nightingales, 
and swallows, that “bring the message of 
the gods and the Homan poets gave their 
hearts to bees and roses, all-forgetful of the 
homely redbreast. Even Keats was too 
much flushed with the wine of an old vin- 
tage, too much dazed by god Bacchus, and 
lulled by the fragrance from pagan altars, to 
befriend the robin with a word of praise* Is it 
not the robin that Tennyson alludes to as the 

“ Wild bird whose warbled liquid sweet 
Kings Eden through the budded quicks? ” 

Strange omission if the wondrous dirge, 
“ In Memoriam,” has no place in it for the 
very type of tenderness for the “sacred 
dust.” He must be there, though I have 
failed to find him. One more of these cita- 
tions must suffice to bring the story of the 
robin to an end. Grahame has a passage 
descriptive of the robin’s visit to a smithy, 
which Sydney Yendys mat/ have read ere he 
penned that famous line, “ blows the rough 
iron of his heart red-hot”— 

“Fearless of the clang and ftimace glare, 

Looks round, arresting the uplifted arm. 

While on the anvil rests the glowing bar.“ 

Here, then, we bid him farewell, and 
when his loud canticle—best of Christmas 
carols — ^breaks the silence of Ihe wintry air, 
we will delight to hail him as Ora Feibkb 
THE Eobik. 

Shiblby Hibbebd. 
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THE ANECDOTE HI8TOET OF PHOTOGEAPHY. 

COLLECTIOK I. 


It would be superfluous to enter into any- 
lengthened or learned dissertation on the 
origin of the term Photography, suffice it to 
say that it is derived from the Greek words 
phos {photos) and grapho^ which in English 
signify to draw or paint by the agency 
of light. The art has also been called 
Heliography, a term compounded of two 
Greek words, meaning to paint or draw by 
the agency of sunlight ; and indeed this lat- 
ter appellation better illustrates our topic 
when we speak of the science of the sun- 
beam — the sunbeam or pencil of light that 
portrays, on any properly prepared surface, 
and through the medium of the delineat- 
ing lens, either portraits, pictures, or land- 
scapes. 

Photography, or the science of the sun- 
beam, has thus become essentially one of the 
most beautiful and graphic arts of the day, 
and has proved itself an invaluable auxiliary to 
the progress and promotion of almost every 
art and science, while its general diffusion 
throughout England, the Continent, and the 
world, is no small proof of its universality 
and value. We have now a central society 
in London — the Photographic Society and 
Exhibition — numbering between 400 and 
600 of the most eminent practical photogra- 
phers ; another in France, and others in the 
principal continental cities. There are nu- 
merous artists of eminence in London who 
practice photo^aphy as a profession, while 
the total number of those who devote them- 
selves to it in the metropolis and provinces 
may be estimated by himdreds. Then there 
are amateurs without number, a multitude of 
professed photographic material dealers anff 
practical apparatus makers^ while the money 
expended in the art amounts to many thou- 
^ds a year. Most of our large English 


cities have their photographic societies and 
exhibitions, and one has been recently estab- 
lished in India. In addition to this, it has 
given great impetus in a new direction to the 
glass and chemical trades, to the frame manu 
facturer, to the miniature painter, the opti- 
cian, the paper-maker, and the picture- seller. 
No fewer than thirty different processes have 
been invented for taking photographs on 
paper, though these, since the introduction of 
the collodion and albumen processes on glass, 
have been comparatively abandoned. 

Unlike steam, telegraphs, and railways, 
the origin of photography is not involved in 
obscurity. It is, in fact, one of the brilliant 
discoveries of our own day and generation, 
and dates from the beginning of the present 
century. Its foreshadowing is by some very 
imaginative people traced to those lines in 
Milton, where he is supposed \o hint at some 
magic process of after-time, in which, 

With one tonch Tirtnous 
The arch-chemic sun, so fax from us remote. 
Produces.” 

Others, speculating on its origin, allege 
that photography, in some rude form, was 
known to the Indian jugglers. Suppositions 
of an equally interesting and ingenious cha- 
racter assert that our great mother Nature 
was the authoress of all photography ; that 
she it was who first placed it in the cradle of 
discovery, where it was nursed by light, 
and nourished on sunbeams. These and 
other interesting photographic facts will be 
illustrated more in detail by the anecdotes 
that follow. 

There is a story that the first principles 
of a peculiar photographic process were dis- 
covered fifteen years ago by M. Bayard, on 
the amber and purple surfhoe of a peaeh. 
Proud of his peaches, M. Bayard, it is sa^ 
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was accustomed to mark them with, his 
initials. To effect this he was in the habit 
of gumming on to the surface his initials cut 
in small paper characters, and which, under 
the action of the autumn sun, left their im- 
pression on the ripening fruit. 

Photographic Effects or Lightning. 
-—The first authentic mention of this sin- 
gular natural phenomenon was made by 
Franklin in 1796, who states that a man who 
was standing opposite a tree that had just 
been struck by a thunderbolt, had on his 
breast an exact representation of the tree. 
On August 26, 1823, a little girl was standing 
at a window, before which was a young 
maple-tree. After a brilliant flash of light- 
ning, a complete image of the tree was found 
imprinted on her body. M. E-aspail records 
that in 1855 a boy climbed a tree to rob a 
bird’s-nest. The tree was struck, and the 
boy thrown to the ground, and on his breast 
the image of the tree, with the bird and nest 
on one of its branches, appeared very plainly. 
Signor Orioli brought before the scientific 
congress at Naples the following cases of 
impressions made by lightning: — In Sep- 
tember, 1825, the lightning struck the fore- 
mast of the brigantine, St. Buon Servo, when 
a sailor under the mast-head was struck dead, 
and an impression of a horse-shoe, like that 
fixed at the mast-head, was found upon his 
back. On another occasion a sailor standing 
in a similar position had on his breast the 
impression 44, with a dot between the two 
figures, corresponding with the figure 44 at 
the mast-head. On October 9, 1856, a young 
man was found struck by lightning. He 
had on a girdle with some gold coins in it, 
and they were imprinted on his skin in the 
same manner as .<hey were placed in the gir- 
dle. In 1836 an Italian lady of Lugano was 
at a window in a thunder-storm, and a flower 
that happened to be in the path of the elec- 
tric current wm perfectly reproduced on her 
leg, and there lemained permanently. On 
July 2i, apOj^-tree in a coffee plants- 




tion was struck by lightning, and on one of the 
large dry leaves was found an exact repre- 
sentation of some pine-trees that lay at a 
distance of 367 yards. 

The above cases, were they not clearly ex- 
plainable on scientific grounds, would almost 
appear to be incredible; but they are not 
one-half so difficult of belief as that alleged 
marvellous discovery by Dr. Conyers, who, 
it is said, on anatomizing a gentleman who 
died for love, found an impression of the 
lady’s face upon his heart. 

Theoretical Explanation of Light- 
ning Impressions. — M. Poey, director of 
the Observatory at Havana, is of opinion 
that these impressions are produced in the 
same manner as the curious electric imgges 
obtained by Xarslen, Grove, and Fox Tal- 
bot, either by statical or dynamic electricity, 
of difierent degrees of intensity. The fact 
that impressions are made through garments, 
is accounted for when we remember that their 
rough texture does not prevent the lightning 
passing through them with the impression it 
has received. 

Oil - PAINTED Photographs. — Photo- 
graphs have been produced by Mr. Parris, 
the artist, painted in oil, so as to have all the 
effect of the most finished miniatures. The 
oil process removes those over-strong mark- 
ings which photography, at its best, produces 
in portraits. 

Curious Halo Light round Por- 
traits AND Pictures. — This curious ap- 
pearance is found to arise from the reflected 
light in and from the lens. The positive pic- 
ture is found to have a sort of halo of light 
about the centre of the picture, and the same 
appears in the negative, but reversed, i,e,, 
black. 

Photographic Effects op one Leaf 
ON Another. — Mr. Piesse has called atten- 
tion to the delicate shading or finishing of 
leaves produced by the photographic touch 
of the sun, in the case of geranium and 
other leaves, where one leaf produced a shade 
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upon the other, the under leaf presenting a 
* beautiful photograph of the upper one, its 
serrated edge and form being perfectly de- 
fined. Wherever the shade was cast, that 
part of the leaf was of a deep green, while 
the unshaded parts were of a pale sea-tint. 

Fibst Pbinciples of Photogbapht 
Known to the Alchemists. — The action 
exercised by light upon fused • chloride of 
silver, horn-silver, is alleged by Dr. Halleur, 
of Berliu, to have been known to the alche- 
mists as early as the 16th century, who noted 
that light imparted a black tint to the ori- 
ginally white salt of silver. The chloride 
of silver sufiers under the influence of the 
prismatic rays. 

The Phenomena Noticed by Subse- 
quent Expebimkntees. — Petit published 
his observations upon the influence of light 
on the crystallization of various salts in 1722, 
and Chaplot and Diezd in 1788 and 1789 ; 
and Scheele, in 1/77, published his observa- 
tions on the nigrescence of chloride of silver 
under the influence of light, and on the 
alterations. 

Silhouette Figubes Taken by the 
Action of Solar Light. — One of the ear- 
lier chemists, M. Charles, is recorded, about 
this period, to have exhibited, in his lectures 
at the Louvre, a paper capable of taking sil- 
houette figures by the action of solar light, 
but no account has come down of his process. 

Wedgewood, the First Photogra- 
pher. — The honour of being the first practi- 
cal photographer is generally conferred upon 
Wedgewood, who, in 1803, contributed a 
paper to the Journal of the Royal Institution, 
accompanied by observations from Sir Hum- 
phry Davy, entitled “ An Account of a 
Method of Copying Paintings upon Glass, 
and of Making Profiles by the Agency of 
Light upon Nitrate of Silver.’* White paper, 
or white leather, saturated with a solution of 
nitrate of silver, served as the impressionable 
surface. Wodgewood’s description of his 
discovery is too remftrkjible ^ot to be re- 


corded. He says ; — ** The alteration of the 
colours commences the more speedily in pro- 
portion to the degree of the intensity of the 
light. In bright sunshine, from two to three 
minutes suffice to produce the full efiect; 
whereas, in the shade, several hours are re- 
quired to arrive at the same effect. Through 
j differently coloured glasses the light acts with 
I different degrees of intensity. When the 
shadow of a figure is thrown upon the pre- 
pared surface, the parts covered by the sha- 
dow remain white, whilst the other parts 
speedily turn black. To copy paintings on 
glass, the negative images should be taken 
on leather, because the action is more rapid 
with this material than if paper were used. 
When the colour is once fixed on leather or 
paper, it proves fast to a degree ; water, and 
even soap and water, failing to remove it. 
Besides the method of copying just given, 
there are several others. It will be useful to 
make copies of all such objects as are partly 
transparent and partly opaque. The woody 
fibre of the leaves of plants and the wings of 
insects may be very accurately copied in this 
manner. All that is needed to this end is, to 
transmit the direct light through the object 
to be portrayed, and to receive the shadow 
on prepared paper or prepared leather.” 

Experiments by Sir Humphry Davy. 
— Sir H. Davy, in commenting on Wedge- 
wood's discovery, says ; — “ It has been ob- 
served that the image of the camera obscura 
is too feeble to make an impression upon the 
nitrate of silver within a reasonable space of 
time. To copy these images was Wedge- 
wood’s chief object. I followed up his expe- 
riments, and found that the images of small 
objects produced by the solar microscope may 
be copied without difficulty on prepared paper. 
A comparison of the effects produced by the 
action of light' upon chloride of silver, with 
those produced on nitrate of silver, fully and 
clearly showed that the chloride is the more 
sensitive compound of the two. All that is 
required now to render these experiments as 
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niefalas theyareintereitmg^iBtofindBway Thb Disooyseies o? Nisfcb akd 
of preventiiig the lubsequent oolouriiig of the Daguxbbe.— In 1814, Niepce, after a series 
white parts upon exposure to daylight/' of experiments, succeeded in fixing the images 

Ci^usES OF Wedgbwood's and Dxvy's of the camera obsoura, haying discovered the 
Failijee.— After these results by Wedge- peculiar property of the solar rays to alter 
wood and Davy, no experiments were made the solubility of resinous substances. He 
for many years ; their failure owing solely to spread a thin layer of asphalte on a glass or 
the fact that the agents now used with such metal plate in the camera obscura, and, after 
success to fix the image by acting on the waiting from five to six hours, he found on 
nitrate of silver, were then unknown. Hypo- the plate a latent image, which became vi- 
sulphate of soda, discovered by Sir John sible on treating the surface of the plate with 
Herschel in 1819, and iodine, discovered in a solvent. In 1827, he made experiments at 
1812, were then unknown, and without the Hew, and some of the pictures are said to be 
discovery of these or similar agents, photo- preserved there. 

graphy would probably never have reached Invention of the Collodion Peo- 
its present point of perfection. cess. — A friend of the late Mr. Scott Archer, 

The Daguerreotype. — So named after the inventor of the collodion process, says 
Daguerre, who commenced his experiments that on September 19, 1850, Mr. Archer 
in 1824, and having become acquainted with communicated to him his discovery, and they 
Niepce in 1826, they pursued their experi- made the first eoUodion picture together. He 
ments together. In 1829, they employed had previously imparted the secret to one or 
** iodine," from sea-weed, to blacken the plate two friends, who assumed to themselves more 
whichheld the hdiiographio impression, which or less of the credit Of the discovery. The 
they Implied with the greatest success to that collodion, process undoubtedly ranks above 
purpose. It took about twenty minutes to aU others, both as a sensitive medium, 
ol 2 jtain an impression. The picture is taken and for the exactness and beauty of the 
on'' a copper-plate with a silver surface, now im^es it develops. It is so instantaneous 
under the operation of M. Claudet, who jn its action that clouds, waves, ships, and 
^^dbpts the Daguerreotype, and whose system figures in motion, may be taken by a single 
is said to be followed by all the so-called lens. 

American inventions. Charles Maybuet Archer. 

6POETIVE EXEECISES.TJPON MUSICAL NOTATION. 

IN TWO PARTS.— PART I. 

The prqi^nt paper'is intended to serve the,- presumed to have learned a little of music ; 
laudable^urpose of* impressing upon the not every one can read a page of musical 
mind the names, relative value, and use of notes. The Sportive Exercises, by presenting, 
tliB (mdinary musical signs. It does not pre- in the form of problems, the simplest rules 
tend to oontain all, or even the half, of what and terms of musical notation, may afford, in 
might be do^e in the same way ; but may the hands of a teacher, armed with chalk and 
prove nielhh aa well as amusing, upon the black board, an hour's profitable recreation 
principle of sc^nenU. Every one is to a class, and at the same time give the soli- 
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tary muBioal tyro a little help towards the 
removal of a very common difficulty. 

SECTION I.— DEFINITIONS. 

All musical sounds are expressed by certain 
characters called notes, which are named 
from the first seven letters of the alphabet — 
A, B, C, D, E, F, a. 

These notes are written upon a Staff, 

which is a figure formed of five 

lines and four spaces. The lowest 

line is called the first. 

The Staff used for the notes of the right 
hand, in playing upon the pianoforte, is called 
the Teeblb Staff ; that used for the left 
hand is called the Bass Staff. 

The names of the lines and spaces of the 
Teeblb Staff are as follow : — 


The names of the lines and spaces of the 
Bass Staff are as follow H • : 


A ^ 


Problems uI»on Section I. 


Write upon the Treble Staff, in notes of Write the f( 

this character J, the words—l. Ace ; 2. the Bass Staff. 

Aged ; 3. Cage j 4. Deaf j 6. Ceded ; 6. 

Bee ; 7. Bede ; 8. Baggage ; 9. Cabbage ; 

10. Dace; 11. Faded; 12. Egg. 1.zzi:z| 

Solutions. - 


Write the foregoing twelve words upon 


Solutions. 




AGED 


0 


JL 
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A -P d -P 

1 

t t - 


CEDED 


BEE 

7 . ~£ 3 =:^=: 3 =:: 


BEDE 



1 — 

— =] — 

P 

B 

1 

A 

1 gj 

G 

: 4 

G 

* J 

A G 

E 




i 

’ ' ■ 

1— — 1 
1 • 




CABBAGE 


The Spaces above the Staff are, G, B, D, 
etc. ; below, D, B, G, etc. 

The Lkger Lines of the Bass Staff are — 
above the Staff, C, E, G, etc.; below it, 
E, C, A, etc. 


C E— G = 



The Spaces above the Staff are, B, D, F, 
etc. ; below it, F, D, B, etc. 


Problems upon Section II. 



11 . 




F 



E D 


Write upon the Treble Staff, using 
Leger Lines and Spaces above or below 
when necessary, the following words in this 
character, J. First the lines only : — 

1. Baggage ; 2. Cab j 3. Fee j 4. Caged ; 
5. Fed; 6. Face. 


EGG 

SECTION II.— CLEFS AND LEGER LINES. 

The Treble and Bass Staves are distin> 

goished from each other by means of — p 

certain marks called Clefs. These 2 i rTH 
are for the former a mark like Sf^ thus : ^ 

For the latter a C, thus : The Clefs 

determine the names and — spaces of 

the notes placed upon the lines and spaces. 
But the ordinary staves. Treble and Bass, not 
bemg of sufficient extent to contain all the 
notes that can be sung or played, certain 
additional lines above and below the Staff are 
added. These are called Leges Lines. 


The Leges Lines of the Treble Staff 
aiv»— above the Staff, A, C, E, etc. ; below 
it, C, A> F, etc. 



Solutions, 
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Next, v^ing the Spaces only 


Write the Bame, using only the Spaces ; — 


Solutions. 


Solutions. 



CAGED. CAGED. 



Write the same words upon the Bass 
Staff, with its Legee Lines above or below, 
at first using only the lines as before 


Solutions. 



SECTION III.— INTERVALS. 

The distance between one note and 
another upon the Staff, or the difference 
between two sounds in point of gbavity or 
ACUTENESS, t.e., in DEPTH Or SHBILLNESS, is 

called an Inteeval. The least of our Inter- 


BAGGAGE. 



vals is called a semi-tone, or half-tone. The 
greatest may be several octaves. 

Examples op Intervals. 


Ascending, 



Descending, 



Starting from any ODMote of the scale, the 
note next oontiguous taljt is called a second; 
the next is a third ; the next, a fourth ; the 
next, a fifth ; the next, a sixth ; the next, 
a SEVENTH ; the next is an eighth, or octave ; 
the next is a ninth ; «#d«o on. 


13 


IM 
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Taking ike abore Ascending Treble Staff 
for a basis ; calling a second ttco, a third three, 
and treating the other lNTEByi.LS in a similar 
manner ; and letting the E upon the first line 
stand for the figure one, enforce your ao- 
quaintanoe with these Intervals by means of 
the following — 

Pboblems upon Section HI. 

Write the numbers — 1. 1847;* 2. 23578; 
3. 421345 ; 4. 235218; 6. 1478642; 6. 
2468643; 7. 1358978. 

SotUTlONS. 



18 4 7 



X 8 6 8 9 


The foregoing are exercises upon the 
Afcendmg Staff. It is equally necessary to 
plaice downwards. The same numbers may 
next be used in connection with the Descendr 
ing Staff above printed ; the E in the fborth 
upHao^ standing for tbe figure one, and the E 
ttpcfk Ike Stet line fbr ei^ht 

« WrUe^A*^ note, then tlie eighth, iken the 

fourth (from B, 1), tima the eeventh. 



1 3 5 8 9 7 8 


These are given as a means of habituating 
the young student to measure distances or 
Intebvalb in ascending and descending ; to 
be able to do which readily will be of incal- 
culable advantage to him. 

W. Newman. 


EEFLECTION FEOM POLISHED 
SUEFACES. 

E VEBY one sees that when light, homogeneous 

wiinr»lA/4 Tolla itmrkn antr aii'rAmA if. 

is differently acted upon than would be the 
case were that surface either artificially or 
naturally polished. In the former case, cer- 
tain rays Bre supposed to be absorbed, and 
others, producing its colour, reflected. As 
regards polished surfaces, We find that the 
light falliug upon them, whether homogeneous 
or mixed, is reflected in a different manner. 
If white light falls upon a surfcce of polished 
brass, it is found that the objects in front of 
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it are reflected, which reflection varies in 
intensity with the colour of the reflecting 
surface. The reflection from white surfaces 
is the brightest, because here the greatest 
number of rays is reflected, and its inten- 
sity diminishes as the proportion of those 
absorbed increases. 

The reflection of non-luminous bodies, 
which characterizes polished surfaces, may, 
perhaps, be explained, when we consider that 
the asperities of such are far more reduced 
than those of rough objects. When light 
falls upon rough or unpolished surfaces, as a 
piece of slate, it is easy to conceive that the 
rays, before quitting them, are many times 
reflected, which, of course, renders them 
feeble, and thus unable to return the impres- 


sions of objects in front. Consequently, if 
this explanation is accepted as true, the dif- 
ference of reflection from polished and rough 
surfaces is merely one of degree, although ap- 
parently of kind. The reflection of light from 
unpolished surfaces only suffices to produce 
blank colour, showing nothing beyond. I 
consider this hypothesis strengthened by the 
fact, that unpolished surfaces will, although 
not very distinctly, reflect luminous bodies 5 
a wall will reflect the image of a candle if 
placed pretty close to it, from which it ap- 
pears probable that the strength of the rays 
overcomes the many reflections, and thus, for 
the time, causes a rough surface to act as a 
polished one. 

J. A. Davies. 


A CATALOGUE OF ALL THE COMETS WHOSE OEBITS HAVE HITHEETO 

BEEN COMPUTED. 


A NEW comet having been discovered, the 
lirst thing an astronomer does, is to obtain 
three observations of it, whereby he may 
compute the elements of the orbit. He then 
examines a catalogue of comets, to see if he 
can identify the newly-found stranger with 
any that have been before observed. The 
value of a complete catalogue is therefore 
obvious, and as nothing of the kind has, as far 
as the writer is aware, been published for 
some years, he has been led to compile a 
new one. 

In the preparation of the following, care 
has been taken that only the most reliable 
orbits that were to bo obtained should be in- 
sorted, the general rule being to prefer the one 
which was derived from the longest arc, other 
things being satisfactory. Among the autho- 
rities consulted may be mentioned Pingro, 
Hussey, Olbers, Cooper, Hind, Arago, and 
others. 

From the Journals of the Eoyal Astro- 


nomical Society of London, the Academy 
of Sciences of Paris, the Astronomische 
Nachrichten, etc., much valuable informa- 
tion has also been obtained. 

PP denotes the time of perihelion pas- 
sage expressed in Greenwich mean time, N. 8 ., 
since 1582. 

V denotes the longitude of the perihelion. 

U denotes the longitude of the ascending 
node. 

i denotes the inclination of the orbit to 
the plane of the ecliptic. 

q denotes the perihelion distance ex- 
pressed in semi-diameter of the earth’s orbit. 

e denotes the eccentricity (of an elliptic 
orbit). 

At denotes the direction of motion, -f- 
direot, —retrograde. 

The periods assigned in the column of 
duratiem of visibility” are subject to much 
uncertainty in the case of the ancient 
comets. 
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PP. 


n 

B 

B 

1 


Calculator. 

Date of 
Discovery. 

Discoverer. 

Duration 
of ViaibiUty. 




m 

D 


O 


0 








1 

STOb.o. 

Winter 

160-^210 

270-330 

I'above 30 

» very sm. 


— 

Pingrd 

... 

Greek obi. 

(?).» 

2 

136 

April 29 



220 


20 


101 

... 


Peirce 


Chinese obs. 

5 weeks. 

8 

63 

July 

B00~330 

160-180 

70 


0-80 

... 

+ 

Peirce 

68, July 23 

Ditto 

6 weeks.* 

a 

U 

Oct. 8, 19 

\m 

■ 

29 


“ +, 

0-68 

... 


Hind 

11, Aug. 26 

Ditto 

0 weeks.* 

(^) 

66 A.j). 

Jan. 14, 4 

325 

0 

32 

40 

40 

30 

0-445 



Hind 

66, Jan. 31 

Ditto 

7 weeks .< 

(•<) 

141 

March 29, 2 

^51 

65 

12 

60 

17 

0 

0720 

... 

i 

Hind 

141, Mar. 27 

Ditto 

4tveekB.* 

5 

240 

Xov. 9, 23 

m 

0 

189 


44 

0 

0-372 


+ 

Burekhardt 

240, Nov. 10 

Ditto 

0 weeks.* 

(4) 

461 

Julr 3, 12 


.. 


... 

.... 

.. 


... 


Laugier 

451, May 17 

Ditto 

13 weeks.^ 

6 

639 

Oct. 20, 14 

313 

30 

58 or 238 

10 

0 

0-341 


+ 

Burekhardt 

639, Nov. 17 

Ditto 

9 weeks.* 

7 

565 

July 11, 13 ! 

84 

0 

158 

451 

60 

30 

0-775 


— j 

Burekhardt 

565, Aug. 4 

Ditto 

16 weeks.® 

8 

668 

August 29, 7 

318 

85 

294 

15 

4 

8 

0-907 

...1 

+ 

Laugier 

668, Sept. 3 

Ditto 

lOwceks.** 

6 

674 

April 7, 6 

143 

39 

1123 

17 

46 

81 

0-963 


■fj 

Hmd 

674, May 2 

Ditto 

13 weeks 

(4) 

760 

June 11 


.. 1 








Laugier 

760, May 16 

Ditto 

8 weeks.** 

10 

770 

June 6. 14 

367 

7 

90 

59 

61 

49 

0-642 


— j 

Laugier 

770, May 26 

Ditto 

10 weeks.** 

11 

837 i. 

Feb. 23, 23 

289 

3 

206 

33 

10 or 12 

0 680 



Pingr6 

837, Mar. 22 

Ditto 

6 weeks,** 

12 

961 

Dec. 30, 3 

[268 

3 

380 

35 

79 

33 

0652 



|Hind 

962, Jan. 28 

Ditto 

6 weeks. 

(4) 

989 m. 

Sept. 11, 23 

:>6i 

0 

84 

0 

17 

0 

0-668 1 



Burekhardt 

980, Aug. 5 

Ditto 

6 weeks.** 

h) 

1066 

April 1, 0 

264 

65 

25 

60 

17 

0 

0-720 



Hind 

1066, April 2 

Ditto 

6 weeks or 4 .’® 

13 

1092 

Feb. 15, 0 

156 

20 

125 

40 

28 

65 

0-928 


i+Hind 

1092, Jan. 8 

Ditto 

17 weeks.*^ 

14 

1097 

Sept. 21, 21 

.332 

30 

207 

30 

73 

30 

0-738 


'4- Burckbardt 

1097, Sept. 30 

Ditto 

4 weeks.** 

15 

1231 

Jan. 30, 7 

134 

48 

13 

30 

6 

5 

0-948 


4- Piiigr^ 

1231, Feb. 6 

Ditto 

4 weeks. 

16 

1264 

Julv 15, 23 

272 

30 

175 

30 

30 

25 

0-430 


4* Pinero 

1261, July 14 

China & Europe 

3 months.*® 

17 

1299 

March 31,7 


20 

107 

8 

68 

67 

0-318 

... 

— 

Pinero 

1299, Jan. 24 

Chinese 

11 weeks,*® 

18 

1301 i. 

September 

ISO 


60 

1 

80 


0-333 


4 Burekhardt 

1301, 

(?) 

{?).** 

(4) 

1301 ii. 

Oct. 23, 23 

|.312 

0 

138 

0 

13 

0 

0640 


1— , 

Laugier 

1301, Sept. 16 

China & Europe 

6 weeks.'-* 

19 

1337 i. 

Jan. 15, 1 

2 

20 

93 

1 

40 

28 

0-828 


1 — 

Laugier 

1337, May 

Ditto 

3 or 4 months.** 

20 

1351 

Nov. 25, 23 

1 69 

0 



1 


1-0 


+ Burekhardt 

1351, Nov. 24 

Chinese 

1 week.*< 

21 

1362 i. 

March 11, 4 

219 

0 

219 

0 

' 21 

0 

0-456 


i_ 

Burekhardt 

1362, Mar. 6 
1366, Aug. 26 

Ditto 

5 weeks. *^ 

22 

1366 

October 13 

66 

0 

212 

0 

0 

0 

0-958 



Peirce 

Ditto 

Several days.** 

(4) 

1378 

Nov. 8, 18 

299 

31 

47 

17 

17 

66 

0-583 


— 

Laugier 

1378, Sept. 2G 

Ditto 

6 weekB.*» 

23 

1385 

Oct, 16, 6 

lOl 

47 

268 

31 

63 

15 

0-774 

... 

— 

Hind 

1385, Oct. 23 

Ditto 

(?).*« 

24 

1433 

Nov. 6, 4 

262 

1 

110 

9 

77 

14 

0-329 


— 

Hind 

1433, Oct. 12 

Ditto 

2 months (?}. 

a* 

1456 

June 8, 23 

301 

0 

48 

30 

17 

66 

0-586 


— 

Pingro 

1456, May 29 

Europe & China 

1 month.*® 

1457 

Sept. 3, 16 

92 

48 

256 

6 

20 

20 

2-103 


+ 

Hind 

1467, June 

1468, Sept. 

European obs. 

8 months.*® 

26 

1438 ii. 

Oct. 7, 9 

356 

3 

81 

15 

44 

19 

0-853 

... 

— 

Laugier 

Ditto 

2 or 3 months.* 

27 

1472 i. 

Feb. 28, 6 

43 

3 

207 

32 

1 

55 

0 639 


— 

Laugier 

1471, Dec. 

Begiomoninnus 
Chinese obs. 

3 months.** 

28 

1400 

Dec, 24, 11 

53 

40 283 

45 

51 

87 

0-738 


4 

Hind 

1491, Jan. 

(?).** 

29 

1506 

Sept. 3, 15 

230 

37 132 

60 

45 

1 

0-386 


— 

Laugier 

1606, July 31 

Ditto 

2 weMS.** 

80 

1631 

y^Qg. 2i, 21 

301 

89 

49 

25 

17 

66 

0 6670 


— 

Haltoy 

1531, July 13 

P. Apian 

6 weeks.** 

1532 

1532 

Oct. 19, 14 
Oct. 19, 23 

136 

111 

44119 
7j 30 

8 

27 

42 

32 

27 

36 

0-6125 

0-6091 


4 

4 

M^chain 'I 
Halley ) 

1632, Sept. 22 

P. Apian 

10 weeks.** 


1 Is said to have separated into two parts. 

* It bad a short, bat brilliunt tail. 

* An apparition of Salley' $ comet (?), mentioned by Dion. 
Cassius as having been saspended over Borne, previons to the 
death of Agrippa. 

* An apparition of Salley' $ comet (?). It had a tail 8^ 

An apparition of Salley’ t comet. 

* ISlements somewhat doubtful. It bad a tail 3(P long. 

^ Undbabtedly an apparition of Salley' $ comet, 

* It had a tail 10 feet long. 

* A mean orbit. It had a tail 10^ long. 

Elements veiy reliable. On September 8th it had a tail 
dfTlong. 

<< Elements uncertain. 

^ An appariiion of Salle/ » comet, j 

t* It had a tail abont 30^ tong;. 

** Tolerably trustworthy. » The maximum length of the tall 
was BCT, bnt it dwindled down to 3^ in a fortnight. 

t* Probably an appitrition of Salley' t comet. Mentioned 
by aereral jSaxon writers. 

t^Toaaibly an apparition of Salley’ $ comet. This is the 
famoiss oh^eet which created snob universal dread throughout 
Europe in 1086. In England it was looked upon as a presage 
of the aneecM of the MormaninTaaton. 

A tail ti(r lonp. Was seen in Chinai and much btfur- 
cated. 


10 One of the grandest comets on record. Its tail is sail 
to have been 100' tong. 

Elements very doubtful. 

*1 Very uncertain. 

** Probably an apparition of Salle/e comet. 

** A fine comet. The elements assigned by HaUey, Pingri 
and nind differ somewhat from those here given. 

Very uncertain. No latitudes given. 

Uncertain. The tail was 20 feet lony, and the head wa 
the eize qf a wine~gla$» ! 

Very uncertain. 

An apparition of Salley’ t comet. 

*8 Tolerably certain. The tail was 10’ long. 

An apparition of Salley' t comet. It a splendid tail 
"''’long. 

Only approximate. 

** Uncertain. 

A celebrated comet. When at its least distance frox 
the sun (3,300,000 miles) on January 21, it was quite visible ii 
full daylight. It had a fine tail, which the Chinese say was s 
long at a ttreei / 

Uncertain. 

^ Elements uncertain. It was at large at a hall / and had 
tail from 8’ to 5° long, 

^8 An apparition of Halley’ e comet. 

^ It had a tail sereral degrees long* Olben hat ooitfpate 
an orbit which agrees well witn Halley’s, but M^ohain's ia con 
1 lidered the best. 

Gso. W. F. Chahbebs. 


(To be continued.) 
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ELEMENTAEY METEOBOLOGY. 
— « — 


The industry of the thinking portion of 
mankind, as a matter of course, will cause 
the different branches of science to advance 
towards perfection. Already some sciences 
have become perfect to a degree that even 
philosophers themselves are astonished at 
the result of their own labours; and yet 
were we allowed to see the progress of 
another century, our present astonishment 
would be as nothing in comparison with the 
fresh truths that another generation must 
undoubtedly unfold. If we look back upon 
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Astronomy, wc are amazed that our fore- 
fathers should -have considered our earth 
as the central orb, around which the sun 
and all the heavenly host revolved. In the 
progress of time Astronomy advanced, and 
the sun became the central body j yet how 
vague and imperfect were the guesses and 
surmises of astronomical truths until the 
immortal Newton, by his discovery of the 
laws of gravitation, connected all the hea- 
venly bodies together. By a knowledge of 


these laws, distant planets have been weighed 
and measured; by a knowledge that each 
material body is influenced by, and influences 
every other material body, new planets have 
been discovered, and truths unfolded so vast 
that but few are able to understand them. 

Photography has made rapid strides, 
owing to the advanced state of the science of 
Chemistry ; it was but yesterday that the sun 
was first made to paint portraits and take 
sketches from Nature. Daguerre discovered 
that he could render a polished silver plate 
so sensitive to light, that it would take a 
picture of anything which was brought to a 
focus upon it. Then it was ascertained that 
even a thin film of collodion, spread upon 
glass, could be made as sensitive as a silver 
plate, if immersed in a bath containing a 
solution of nitrate of silver; and that such 
pictures could bo copied indefinitely upon 
paper. And lastly, M. Niepce announced 
that he could bottle sunbeams, keep them 
corked up for months, and then take a 
picture without any light save that of the 
bottled sunbeams ; that even a common print 
placed in the sun imbibed sunbeams suffi- 
cient to allow it to print a copy of itself in 
the dark. Then sun pictures could be taken 
so small that a lengthy document might be 
contained on a piece of glass no larger than 
a pin's head. Meteorology, of which we 
have more especially to treat, has not at 
present made such vast progress, although it 
has received the attention of many careful 
observers ; it must still be looked upon as a 
new science — a science in the condition of 
Astronomy before the law of gravitation had 
been discovered — an advancing science, which 
ere long most become as important a branch 
of study as astronomy, geology, or natural 
history. 

It is astonishing that so important n 
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science shoiild liave so long received so small 
a portion of onr attention. When we con- 
sider that our health, and even life, depend 
upon the weather, that storms arise and 
wreck our vessels, that heavy rains inundate 
our lands and damage or destroy our crops, 
that in an island depending so much on 
foreign countries for its supplies, inhabited 
by an industrious people striving to make the 
most of the soil, and vying with the world in 
its manufactories, and in a population far 
advanced in scientific knowledge in all its 
branches, and studying the best means of 
preserving life and health, and of attaining 
domestic comforts, it is not to be wondered 
at that meteorology is now becoming an im- 
portant subject of investigation. Probably 
the reason this study has been hitherto much 
neglected is owing to the fact, that weather 
changes being variable and unaccountable, 
we are apt to think it impossible to find out 
the laws which govern them, and perhaps 
even to doubt the existence of such laws. 
That laws exist, as powerful as those which 
connect our earth with the sun, there cannot 
be a shadow of a doubt. W ere there no laws, 
we should be parched with thirst, and anon 
deluged with rain — scorched by an over- 
powering heat of the sun, or frozen to death 
by excessive frost. Storms of wind would 
tear up our largest trees and hurl down our 
noblest buildings ; or the air would remain 
immovable and stagnant, ceasing to carry off 
the poisonous exhalations from our towns. 
As it is, however, we have a certain range of 
temperature and pressure ; rain will always 
fall to a known extent, yet never exceed a 
certain limtt ; the aif can never be very 
long at rest, and ^ ae velocity cannot extend 
beyond an ascertainable pressure. Even the 
doiidif of which nothing can be said to be 
mtae ohaageahle, obey a wise law of Provi- 
denea» by whidi the earth is shielded in a 
grester or lees degree from our winter^s cold 
and smnmer's heat. Thus, in summer, the 
gfcatcit amooiit of obud occurs in the after- 


noon, and the least at night ; whilst in winter, 
the reverse takes place. Our first salutation 
is in allusion to the weather, and, indeed, the 
subject is so fascinating, that it is remarkable 
we find so few practical meteorologists. Time 
will more rapidly increase the number of 
observers, for with regard to those who have 
once commenced in earnest, they rarely re- 
linquish this pursuit. 

Government, seeing the importance of 
such observations, has now its department 
of meteorology, and each country is adding 
its quota of observatories and observers. 
France, Pussia, Austria, Holland, Spain, and 
America are making rapid advances ; records 
are being abundantly made both by sea and 
land, so that in course of time we may expect 
to unfold some of those beautiful laws of 
nature which govern the changes of the 
weather. There yet requires the discovery 
of a law which shall bind together all our 
atmospheric elements, as the law of gravita- 
tion binds the heavenly bodies together. 
Nothing would be more calculated to bring 
important laws speedily to light than the 
free use of the electric telegraph to the 
observere, ppnnecting the more important 
fitationa together} and in seed-time and 
harvest au extenaiTe lerips of telegraphic 
meteorological stations, from which farmers 
might readily leanv the probable state of the 
weather for a few hours, or perhaps days, 
would really be invaluable to our agri- 
culturists. 

In studying the laws of meteorology, or 
rather, in endeavouring to find out laws, it 
must be borne in mind that important facts 
have already been revealed, many phenomena 
have shown themselves ; and, knowing these 
things, we are enabled to, at all events, place 
limits to meteorological laws. In the first 
place, the changes in the barometer are duo 
to lateral displacements of our atmosphere. 
The air which surrounds the earth is always 
weighing the same pressure, whan Weighed 
as a whole ; yet how very different does the 
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eoAe become if we oonfine our remarks to any 
particular locality, for we shall there find con- 
stant changes within certain limits. The pres- 
sure may be as light as 28 inches, or as heavy 
as 31 inches, at the sea-level j but it cannot be, 
for example, as little as 26 inches, or as great 
as 32 inches. Here, then, we have certain 
limits for the pressure of the atmosphere ; 
and if the barometer rises in one locality, it 
must necessarily fall in another, as the pres- 
sure from one spot must be added to another* 
With regard to temperature, a certain degree 
of heat is given to our globe from the sun, 
always the same under similar circumstances, 
but very different in different localities, and 
varying in a remarkable degree, in the same 
spot, from time to time. As an instance, the 
temperature in the shade, in winter, in Great 
Britain, has been known to be 60® lower in 
one year than at the same period in another. 
One great cause in the alteration of tempera- 
ture depends on the position of the sun with 
regard to a particular country; the more 
/ vertical the sun becomes, the higher the tem- 
perature rises, whilst the nearer the sun ap- 
proaches the horizon, the less heat does that 
particular locality receive j hence arises our 
summer’s heat and our winter’s cold. Know- 
ing this fact, it becomes evident that whilst 
it is winter in the one hemisphere, it must 
necessarily be summer in the other. But 
the winters are not always alike. We have 
cold winters, and we have those that are 
warm ; nevertheless, the same temperature is 
received from the sun every winter in each 
hemisphere. It is simply colder in one portion 
of that hemisphere thaii iu another ; and if 
heat is robbed from one particular spot, it 
must become accumulated at another. Thus, 
we find that last winter was excessively severe 
in North America, whilst England experh 
enced mild weather. It seems as if the great 
cold of the polar regions became master of 
the feeble heat of the winter’s sun; and, 
under these circumstanoes, we are at the 
mercy of the winds which bring the cold from 


the ioy sunless districts i they may either 
carry this ioy infinenoe over us, or avert it 
in another dfreotion. 

The same law which governs planetary 
movements seems to hold good with regard 
to wind, namely, ihbjint impuUe which pro- 
pelled a planet in a straight line directly 
away from the Bun, and the power of gra- 
vitation, which exerts an infiuenoe in the 
opposite direction ; the two forces combined 
producing nearly circular motion. Asillus- 
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tration, see Fig. 1, where i J, k l, M N, o p, 
represent the first impulse, and j i, L k, N m, 
p o, the power of gravitation, these two in- 
fiuenoes moving a body in the direction a b, 
B 0, 0 D, along the arc b f a h. 

The polar currents set in straight lines 
toward the equator, they meet the resist- 
ance of the earth rotating on its axis and 
become bent, whilst the equatorial currents 
set in straight lines towards the poles, and 
are also bent by the earth’s rotation, the 
former creeping along the ground, and rising 
higher as they approach the equator, and the 
latter moving at a great height, yet becoming 
lower as they approach the poles, the two 
currents mingling together in the regions 
variable win^. The same current, from the 
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tame plaooj doea not always pass over the 
same spot ; local oircamstaaoes, of which we 
cannot at present form any correct ideas, 
operate in caosing a variation in the direction 
the currents in the variable wind districts. 
The polar and equatorial currents combine, 
and, as the one or the other prevails, we have 
a northerly or a southerly wind. That the 
•wind must always blow in circles is evident 
from the variability of the wind itself. In 
England, at the same moment, we can have 
the wind blowing from every point of the 
compass. These circles will vary very much 
in diameter. There are many influences 
exerted to alter the direction of the wind, 
and the temperature of the mass of air borne 
along by it. Hills and mountains can change 
the direction of a current, whilst a mass of 
air, of a certain heat, will become altered in 
its temperature by simply passing over a 
cold or a warm district. 

Moisture is another element which is 
always present in the air ; at one time pass- 
ing over us as invisible vapour, at another 
visible as a cloud, and at a third discharging 
rain, or, if at a low temperature, frozen into 
hail or snow. In studying the clouds atten- 
tively, we learn many curious facts with re- 
gard to their forms and positions. Clouds 
chiefly move in circles, and this is seen from 
the tendency they have to form in straight 
lines, f . e., converging to a point in the far 
distance, and the reason they are seen as 
straight lines is owing to these circles having 
a diameter, too large to be seen, curved in 
our limited view of them. Lines of cirri, con- 
verging to the north near Nottingham, have 
been observed at the same time converging to 
the north-west at ’^lanchester. Clouds have 
been said to owe their form to currrents of air, 
and, in some degree, perhaps, this is true, as is 
$b0wn by the clouds presenting their pointed 
ends to Ibe wind ; yet there is another more 
powerM Ibiroe exerted, a power inter $e, 
whsdi, in rare iaatanees, has been well shown 
tbii observatofy* Cflouds have been 


seen to be moved in one direction by the 
wind, and, at the 
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same time, currents 
(within the cloud 
itself) moving the 
mass of the cloud 
in an opposite di- 
rection. Sec Fig. 2, 
where c is a cloud 
moving in the di- 
rection of the ar- 
rows, jl a, having 
a spiral progressive 
motion in the di- 
rection of the ar- 
rows, B B. Whilst 
writing this article, 
a very singular ex- 
ample was noticed. 
A cumulus (Fig. 3) 


floated in the direction a a, having two 


motions within it at its two extremes, the 


one in the one direction, b b, and the other in 
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the opposite direction, dd. This is also shown 
in thunder-storms, when the whole cloud can 
be well observed ; instead of the cloud dis- 
charging rain from all portions, it will be 
discharged only from a particular part (see 
Fig. 4). It is also shown by the same cloud 
discharging rain from one portion and hail 
from another. In most storms there is a 
belt of frozen rain (or hail), and this is, at 
the first portion of the storm, probably owing 
to the colder heavier air rushing to the 
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front. It might be thought, therefore, that 
hail Bhonld fall before any rain, and this 
would be the case were it not that the first 
edge of the cloud had to meet a warmer cur- 



rent, causing the hail to melt. If a thunder- 
storm (where the zone of hail passes ver- 
tically over a place) be attentively watched, 
it will be seen tnat rain falls first, followed 
by half-melted hail, after which the hail- 


stones become larger and harder until a 
maximum is reached, after which they aa 
rapidly decrease in size and hardness, and at 
last are succeeded by rain. The hail-storm 
is a compact mass at the front of the cloud ; 
it cannot be a circular belt around it, other- 
wise, before the termination of the storm, 
another hail-shower would occur; and this 
seems never to be the case. 

However, we have said enough, intro- 
ductorily, to convince all thinking men that 
a wide field of investigation is open before 
them, which, by careful culture, is capable of 
yielding a plentiful rich harvest of truth. 
We, therefore, propose to take up each 
branch of the subject, and describe how ob- 
servations may be best made, which instru- 
ments it is most desirable to use, and what 
precautions are necessary, in order to render 
the records useful to science and mankind. 

E. J. Lowb. 

Becston Observatory, 


A PLAYTHING OF THE TIDES. 


A PLAYTHING of the tides — a plaything of 
the waters ! Truly so. A tennis-ball of 
flint, which the never-sleeping waves have 
bandied to and fro for many a long series of 
years. But, seriously, what is it P Wo have 
already said that it is a ball of flint ; but, to 
speak more correctly, a ball it was before 
chance threw it into our bands, by the agency 
of which its exterior integrity became sadly, 
yet happily damaged. 

Forgetting its antecedent condition as a 
plaything, driven onwards and backwards, 
and rolled round and round by many a flow 
and many an ebb, let us place it before 
our readers. We can only do so by de- 
lineation. 

Who, then, we would ask, looking with a 
hasty glance at our and for the 


moment forgetting all about its silicious com- 
position, but would say — “ This is a petrified 
fruit, surely P Why, there are the plain indi- 
cations of a fruit-stalk, from which elevated 
fibres extend over its rotund surface. But 
what a strange fruit, or perhaps kernel ; how 
reticulately rugose its surface ; and what are 
we to say to its apple-like investment, and 
the cavity within which the kernel is lodged, 
adherent by the fruit-stalk only P” 

Now, to speak the truth, some such mo- 
mentary ideaflitted across our own mind as the 
kernel was revealed by a smart blow, striking 
off* a portion of the thick investment. It was 
but momentary, and we smiled at our want 
of reflection ; yet there was some excuse for 
our precipitancy. 

One summer’s day, we were saxintednsg 
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dong the margin of the sea, below the olifis 
at Margate, on which the Inhrmary stands, 
and from which cliffs we had, some months 
ago, extricated a portion of the chalk impress 

a gigantic and beautifully -marked ammo- 
nite* There, as we have said, were we saun- 
tering, now and then stopping to look at a 
crowd of sandhoppers (Talitru^), as our feet 
disturbed them from their shelter under a 
mass of dried sea-weed ; now, perchance, lin- 
gering to watch a group of little wandering 
crabs hurrying to the nearest pool, or a her- 
mit-crab in that little sheet of water prowling 
about intent on prey; and then, arresting our 
steps to listen to the hoarse grinding music 
of the inflowing tide, and follow the advance 
of the unnumbered pebbles, as the waves idly 
played with them, rolling the lighter frag- 
ments over and over, as they have done for 
ages, wearing down (flints as they are) the 
angularities which they originally presented ; 
for when the chalk-slip in which they were 
embedded fell, its lighter particles became by 
degrees washed away, and these rigid flints 
remained to undergo the ceaseless action of 
the alternate tides. 

Thus, in careless mood, such as follows 
long sickness, and thus pleasing our fancy, 
did we see the orbicular pebble in question 
gently roll up the shingly beach to our very 
feet. We stooped, and took it up. “ Ball 
of ocean, with which the wild waves are 
playing,” for so we mused, “ how long is it 
that thou hast thus served for their sport P — 
how long is it since, a silicious jelly, thou 
becamest hardened in a deep cretaceous bed, 
and what have the waves done with thee 
since they undermine4 thy native cliff P” 
Ask of the muraro” the history of the Pha- 
raohs of old. Why, the very stones of their 
buildings discover, to the test of the micro- 
scopes organic forms ; nay, the sands of the 
siirrioiiiiding deserts are replete with fossil 
infhsom* 7ha^ mummy walked upon the 
relics of a world gone by. Yague is the 
woyd ^ mMaguit/ it applies only to man. 


Would we learn, we must ask of the great 
globe itself. Is it silent? No; it teaches 
by Nature’s own lithoglyphs^ which speak-r* 
oh 1 how truthfully and how impressively- 
preaching to us our own nothingness, and the 
mystery of time. 

Well, we held the pebble in our hand. It 
is difficult to say by what impulse we were 
induced to split it. Long sickness makes 
the mind languid, and we had no hammer 
with us, but strike we must. We looked out 
for a large block imbedded in the sand ; we 
soon picked up a fragment of flint which 
seemed serviceable, and placing the pebble 
on the block, struck smartly. The flint ham- 



mer, although it broke, did its work well. It 
laid open a kernel, in a neat and definite 
little chamber, hollowed out in the imprison- 
ing wall of silex. The fissured portion 
showed a white and glossy surface — a sort of 
opaque porcelain — dotted with blue (the re- 
sult, perhaps, of some metallic oxide), and 
its thickness proved how good a preservative 
it had been for the delicate granular kernel, 
with its superficial threadlets diverging from 
the apparent fruit-stalk. 

A fruit — a kernel P No I Yet a kernel, 
and that kernel a sponge. 

Yes, this kernel is evidently one of the 
sponges of the flint. Of many of these tha 
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beautiful tracery is easily revealed on tbin 
laminsB, by the aid of a moderate glass. But 
these sponges permeate the very flint itself, 
are preserved in flint, and only manifest 
themselves under peculiar circumstances. 
But here we have a nodule of flint, with an 
internal chamber, the nidus of a delicate 
fruit-like body, which we regard as a fossil 
sponge. It is in what is termed the upper 
chalk deposit that flints abound. Oftentimes 
we see them laid in courses at regular inter- 
vals, as if the skilful hand of the mason had 
arranged them. Examples of this kind occur 
in the Isle of Wight.“*^ Such, however, is 
not the case as regards the chalk-clifFs on 
the Kentish side of the sea, along or below 
the estuary of the Thames. In these cliffs 
we find delicate shells and echinoderms (some 
filled with chalk, others a solid mass of flint), 
irregularly scattered, with occasional ammo- 
nites ; while in the chalk pits near Graves- 
end, we have, in addition, silicified sharks’ 
teeth and various other relics, including the 
spines of echinoderms, and corals in abun- 
dance. 

Let us then suppose our flint nodule to 
have proceeded from this upper chalk depo- 
sit, and then comes a question — Where was 
it, and from what did it hang, when the fluid 
or semifluid silex enveloped itP Was it a 
tenant of some rift in the chalk-rock itself P 
Are the silicified sponges in their primitive 
seat P It cannot be. There has been destruc- 
tion, there, has been a turmoil and melee ; 
then a quiet subsidence, a gradual deposit of 
chalk through a series of ages, an infiltration 
of fluid silex — there filling up echinoderms, 
there inclosing sponges, there impregnating 
the teeth of sharks and other fishes, and 
there simply consolidating into masses which 
give no trace of organic existence. 

We need not say that the great deposit of 
chalk took place by degrees at the bottom of 
a deep sea, nor shall we here analyze the 

;f The wched rock in Soratchell’s Bay. 


chalk itself ; far too wide would the field be 
for our prescribed limits; we pass the sub- 
ject by. 

To revert to our specimen : How happens 
it that the flint has not tightly embraced the 
kernel-sponge, but has left, as far as we can 
probe, an interval, so as to form a chamber, 
in which, except at the stalk, it seems to 
remain free P Did the living gelatinous in- 
vestment of the sponge once fill up the 
vacuum, and then perishing, waste to a mere 
nothing P Conjecture fails us. 

We have not broken the kernel, the gray- 
tinted, granular superficies of which, with 
the diverging fibrous lines, our sketch accu- 
rately depicts, and therefore cannot positively 
assert that its interior is purely silicious ; we 
presume, however, that such is the case, and 
should be sorry to see it tested by experi- 
ment. 

W. C. L. Mabtih. 


MOSSES IN FEEN-CASE8 AND 
AQUARIA. 

Mosses, properly selected, would form most 
valuable, as well as attractive objects ip the 
fern-case and aquarium. Ip the former, 
especially, Bryum py reforme would thrive 
most luxuriantly, and is valuable to use as a 
surfacing to plants in pots, or even among 
ferns in the open air, as it prevents the sur- 
face of the mould from drying, and its root 
are not strong enough to rob the plant. 

In the aquarium many would fioprish, ae 
Fontinalis antipyretica, OincUdotos fontip- 
abides, Hypnum ruscifoUum, filicinum, 
fluitans, riparium, and Bryum puuctatum; 
and the following most bvely species are 
worth a trial : Hypnum abpecurpm and den-^ 
droides, Bryum homum, roseum, and lignla^ 
turn 5 the latter will most decidedly retain 
their beauty for some time if they do not 
vegetate. 
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along the margin of the sea, below the oli^Ts 
at Margate, on which the Infirmary stands, 
and from which clifis we had, some months 
ago, extricated a portion of the chalk impress 
^f a gigantic and beautifully-marked ammo- 
nite. There, as we have said, were we saun- 
tering, now and then stopping to look at a 
crowd of sandhoppers (Talitrus), as our feet 
disturbed them from their shelter under a 
mass of dried sea-weed ; now, perchance, lin- 
gering to watch a group of little wandering 
crabs hurrying to the nearest pool, or a her- 
mit-crab in that little sheet of water prowling 
about intent on prey; and then, arresting our 
steps to listen to the hoarse grinding music 
of the inflowing tide, and follow the advance 
of the unnumbered pebbles, as the waves idly 
played with them, rolling the lighter frag- 
ments over and over, as they have done for 
ages, wearing down (flints as they are) the 
angularities which they originally presented ; 
for when the chalk-slip in which they were 
embedded fell, its lighter particles became by 
degrees washed away, and these rigid flints 
remained to undergo the ceaseless action of 
the alternate tides. 

Thus, in careless mood, such as follows 
long sickness, and thus pleasing our fanc 3 % 
did we see the orbicular pebble in question 
gently roll up the shingly beach to our very 
feet. We stooped, and took it up. ** Ball 
of ooecn, with which the wild waves are 
jdaying,” for so we mused, “ how long is it 
that thou hast thus served for their sport P — 
how long is it since, a silicious jelly, thou 
becamest hardened in a deep cretaceous bed, 
^nd what have the waves done with thee 
since they undermined thy native cliff?’* 
Aak of the mummy the history of the Pha- 
xaohs of old. Why, the very stones of their 
bnUding^ discover, to the test of the micro- 
so0p<i^ orgaaio forms ; nay, the sands of the 
snmnndu^g deserts are replete with fossil 
infhsam. mammy walked upon the 

relics of a world gone by. Yaguo is the 
wgfd ** applies only to man. 


Would we learn, we must ask of the great 
globe itself, Is it silent P I^o; it teaches 
by Nature’s own lithoglyphs, which speaks 
oh 1 how truthfully and how impressively — 
preaching to us our own nothingness, and the 
mystery of time. 

Well, we held the pebble in our hand. It 
is difficult to say by what impulse we were 
induced to split it. Long sickness makes 
the mind languid, and we had no hammer 
with us, but strike we must. We looked out 
for a large block imbedded in the sand ; we 
soon picked up a fragment of flint which 
seemed serviceable, and placing the pebble 
on the block, struck smartly. The flint ham- 



mer, although it broke, did its work well. It 
laid open a kernel, in a neat and definite 
little chamber, hollowed out in the imprison- 
ing wall of silex. The fissured portion 
showed a white and glossy surface — a sort of 
opaque porcelain — dotted with blue (the re- 
sult, perhaps, of some metallic oxide), and 
its thickness proved how good a preservative 
it had been for the delicate granular kernel, 
with its superficial threadlets diverging from 
the apparent fruit-stalk. 

A fruit — a kernel P No I Yet a kernel, 
and that kernel a sponge. 

Yes, this kernel is evidently one of the 
sponges of the flint. Of many of these tha 
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beautiful tracery is easily revealed on thin 
laminsB, by the aid of a moderate glass. But 
these sponges permeate the very flint itself, 
are preserved in flint, and only manifest 
themselves under peculiar circumstances. 
But here we have a nodule of flint, with an 
internal chamber, the nidus of a delicate 
fruit-like body, which we regard as a fossil 
sponge. It is in what is termed the upper 
chalk deposit that flints abound. Oftentimes 
we see them laid in courses at regular inter- 
vals, as if the skilful hand of the mason had 
arranged them. Examples of this kind occur 
in the Isle of Wight.* Such, however, is 
not the case as regards the chalk-cliffs on 
the Kentish side of the sea, along or below 
the estuary of the Thames. In these cliffs 
we find delicate shells and echinoderms (some 
filled with chalk, others a solid mass of flint), 
irregularly scattered, with occasional ammo- 
nites ; while in the chalk pits near Graves- 
end, we have, in addition, silicified sharks* 
teeth and various other relics, including the 
spines of echinoderms, and corals in abun- 
dance. 

Let us then suppose our flint nodule to 
have proceeded from this upper chalk depo- 
sit, and then comes a question — Where was 
it, and from what did it hang, when the fluid 
or semifluid silex enveloped it? Was it a 
tenant of some rift in the chalk-rock itself P 
Are the silicified sponges in their primitive 
seat P It cannot be. There has been destruc- 
tion, there, has been a turmoil and mclec ; 
then a quiet subsidence, a gradual deposit of 
chalk through a series of ages, an infiltration 
of fluid silex — there filling up echinoderms, 
there inclosing sponges, there impregnating 
the teeth of sharks and other fishes, and 
there simply consolidating into masses which 
give no trace of organic existence. 

We need not say that the great deposit of 
chalk took place by degrees at the bottom of 
a deep sea, nor shall we here analyze the 

arched rock in Soratchell’a Bay. 


chalk itself ; far too wide would the field be 
for our prescribed limits; we pass the sub* 
ject by. 

To revert to our specimen : How happens 
it that the flint has not tightly embraced the 
kernel-sponge, but has left, as far as we can 
probe, an interval, so as to form a chamber, 
in which, except at the stalk, it seems to 
remain free P Did the living gelatinous in* 
vestment of the sponge once fill up the 
vacuum, and then perishing, waste to a mere 
nothing P Conjecture fails us. 

We have not broken the kernel, the gray* 
tinted, granular superficies of which, with 
the diverging fibrous lines, our sketch accu- 
rately depicts, and therefore cannot positively 
assert that its interior is purely silicious ; we 
presume, however, that such is the case, and 
should be sorry to see it tested by experi- 
ment. 

W. C. L. MiSTiK. 


MOSSES IN EEEN-CASES AND 
AQUAEIA. 

Mosses, properly selected, would form most 
valuable, as well as attractive objects ijx the 
fern-case and aquarium. I4 the former, 
especially, Bryum py reforme would thrive 
most luxuriantly, and is valuable to ijse as a 
surfacing to plants in pots, or even among 
ferns in the open air, as it prevents the sur- 
face of the mould from drying, and its root 
are not strong enough to rob the plant. 

In the aquarium many would fiouriaht •• 
Fontinalis antipyretica, Cinclidotos fontia* 
aloides, Hypnum ruscifoUum, filicinum* 
fluitans, riparium, and Bryum puuotatum; 
and the following most lovely species are 
worth a trial : Hypnum alopecmrum and den^ 
droides, Bryum homum, roseum, and ligulan 
turn j the latter will most decidedly reta^a 
their beauty for some time if they do not 
vegetate. 
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COINS OP THE SELEUCIDiE, KINGS OF SYEIA. 
— ^ — 


A coMPXiBTX cabinet of ancient coins com- 
prises so vast an aggregation of specimens, 
that its formation is far beyond the means of 
the great majority of those who have collected 
or hoarded a few of these interesting monu- 
ments. It is in national museums or libra- 
ries alone that duly classified series of ancient 
coins of every class can be attempted. Some 
few private collections, as the Hunterian, the 
Pembroke, and the celebrated Thomas cabi- 
net, were indeed wonderfully rich in many 
very distinct branches ; and yet, as embracing 
examples illustrating the whole of this most 
important and interesting branch of archae- 
ology, they were necessarily inferior to many 
of the poorest public collections. It is there- 
fore evident that any attempt to form a 
general cabinet with anything like tolerable 
completeness, would involve an outlay both 
of time and money far beyond the conveni- 
ence of any collector. Hence it may be 
suggested that some special department 
should be selected by the young numis- 
matist, to which he should confine his chief 
attention. By this means, and by beginning 
early and seizing the happy opportunities 
that never fail to occur from time to time, 
eome single branch of the subject may be so 
completely illustrated as to form a very in- 
teresting, if not important cabinet, illustra- 
tive of a special period or dynasty. 

As an instance, I may allude to the cabinet 
of Homan “ Large Brass," formed by Captain 
W. H. Smyth. This^fine collection (the de- 
scriptive catalogue of which, by its possessor, 
is one of the most interesting and instructive 
nmbisiaatic works in the English language) 
eoosistB only of specimens of the Homan 
copper CMOS of the larger class, from the 
reign of 42,* to that of Salo- 

J 

of Philippi. 


ninus, who was assassinated in the year 
259 A.D. 

In the Homan series a collection of the 
denarii, or standard silver coinage, might he 
made of the same period, at but little more 
cost. Some of the types are very interest- 
ing, and it would have the advantage of en- 
abling the collector to continue his series 
down to the time of Constantine and his 
family, or even to a period later than that, 
at which the larger class of. brass money 
dwindled, and gradually disappeared with the 
decline of the empire. 

The old French numismatist, Le Vaillant, 
made a special collection of the coins of the 
Macedonian kings of Syria, and our own 
antiquary, Gough, has principally restricted 
himself, in the numismatic department of his 
archaeological researches, to the same subject, 
his volume on the coins of the Seleucidae 
being one of tbe finest works of its class. 

From that series of coins, indeed, a most 
compact and complete cabinet may be formed, 
and its being limited would enable almost 
any enthusiastic collector, who had patience 
to see his cabinet increase slowly year by 
year, to get together, in a comparatively 
short space of time, a very respectable cabi- 
net, illustrative of the establishment, the 
flourishing period, the decline, and extinction 
of this important dynasty. Another feature 
in favour of this subject (and some others 
of a similar class to be afterwards alluded 
to) is, that the whole period embraced belongs 
to the finest era of monetary art, nearly 
the whole of the coins of every reign, except 
a few of the last, being of fine execution, and 
some of them remarkably splendid works 
of art, especially those of the reign of Anti- 
ochuB tbe Great. * The silver tetradrachms, or 
pieces of four draohmse, are the finest coins of 
the series j but a collector wishing to get his 
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illuBtratire series together economically, may 
avoid these, when rare, and consequently ex- 
pensive, and put up with a silver coin of , 
smaller dimensions, or even with a copper I 
one— copper coins of some of the reigns I 
being plentiful, and of good execution. The 
following is a brief outline of the origin of 
the dynasty, and of the general character of 
the coins of each reign. 

The death of Alexander the Great took 
place in 323 b.c., soon after his total sub- 
jection of the whole of Western and Central 
Asia. The vast empire had been divided 
by the conqueror (after the oriental manner) 
into satrapies, over which those Macedonian 
commanders who had most distinguished 
themselves in the conquest, were appointed 
the respective governors. The death of 
Alexander was no sooner known in the 
different provinces of the vast empire, than, 
as if by a given signal, there began a general 
struggle for the supreme power. Philip Arrhi- 
daeus, Alexander’s half-brother, who was ap- 
pointed regent during the minority of Alex- 
ander’s infant son by the celebrated Roxana, 
was utterly unequal to the difficulties of the 
position, and a general war ensued, in which 
much of the best blood of Greece and Mace- 
donia was spilt. The subjection of the Asiatic 
races was, however, so complete, that no at- 
tempt to resume their independence was at- 
tempted ; so that, eventually, the empire was 
divided (for a time) mainly between four of 
the most successful of the combatants — 
Lysimachus obtaining a large region, em- 
bracing Thrace and the adjoining provinces, 
Cassandra Macedonia, Ptolemy the noble 
province of Egypt, and Seleucus the whole 
of Central Asia, including Babylonia Proper, 
Assyria, Bactria, to the confines of India, 
and westward, the whole of Syria to the 
coasts of the Mediterranean and the frontiers 
of Egypt. Two only of the chiefs who thus 
succeeded in conquering a throne became the 
founders of permanent dynasties— Ptolemy 
in Egypt, and Seleucus in Syria. Seleu- 


cus I., Bumamed Nicanor (the victorious), 
no sooner felt himself firmly established, 
than he founded several cities, to form the 
principal centres of his far-extending do- 
minions. Of these Antiochia (Antioch) was 
intended to be the metropolitan, as being near 
to the Mediterranean, and therefore in a posi- 
tion to command ready communication with 
Europe and with Egypt, Babylon being 
deserted as too remote for the seat of a 
dominant power whose main support and 
prestige was drawn from Europe. It was as 
the ruler of the ancient kingdom and capital 
of Babylonia, however, that Seleucus founded 
his claims as ruler of the vast regions of the 
East, for the possession of Babylon gave to 
his power an air of stability among his Asiatic 
subj ec ts. It was, doubtless, to aid this feeli ng 
that he caused coins to bo struck, on which 
the chief characteristics of the great symbolic 
winged bulls of the ancient palaces of the 
kings of Babylon (still perfect in the time of 
Seleucus) were introduced. This, probably, 
took place when he formally assumed the 
regal title — about the year 312 b.c. On 
these coins, which are very rare, only four 
or five specimens being known, the new king 
of the East is represented wearing a helmet, 
on which the horns and wings of the Baby- 
lonian bulls form the chief ornament. The 
human-headed bull, as a symbol of Babylonian 
sovereignty, is thus symbolized in the device 
of the obverse of the coin engraved below, 
the head being, in all probability, an idealized 
portrait of Seleucus. It was at this period, 
as is well known, that princes first ventured 
to place* their portraits on the public coinage 
of the state, only the images of the gods or 
the device of the national eggnet — generally 
consisting of some object sacred to the gods 
— having up to that period been used upon 
national money. Alexander was the first 
who, in the character of “ Hercules *' — from 
whom he claimed descent— caused his own 
features to be imitated in the representation 
of this mythological deity; but did not at* 
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tempt to place his own portrait, in his gimple ous, eren to the last of the dynasty. The 

character as sovereigh, on the coinage. Lysi- device of the reverse of the coin Fig. 1 is, 

maohua followed out the hint, when he estab- however, formed of a figiire of Victory croWh- 

lished hii Idiigdom of Thrace, by causing his ing a trophy, in allusion, no doubt, to the 

feaiuree to be introduced as those of the great victory over Antigonus and Demetrius, 

homed Bacchus on the coins which he issued, at Gaza, which completely cemented his 

The coin of SeleucusKioanor, engraved as one power in the West, and reopened his inter- 
of our illustrations, may be taken as another rupted communications vith Babylonia. It 
example of the transition from the images is this epoch, in fact, which forms what chro- 
of the gods to those of princes on the national nologers term the SeleiicideDan epoch, their 
money. dynastic dates being calculated from that 

Suidas, a Byzantine author, writing in the period ; and nearly all the coins bear dates 

9th century, tells us that the horn of a bull, which mark tlie number of years from that 

etc., found on the coins of Seleucus Nicanor, time to the epoch at which the coins of sub- 

was itaed in allusion to the recapture of a bull sequent eras respectively were struck. The 

which had escaped duringa sacrifice which was inscription on this coin is simply BASIAEns 

being performed by Alexander. This, how- 2EAETKot (of the King Seleucus). The small 

ever, as a statement made above a thousand Greek numerals, and a single letter, have re- 
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yearn after the reign of Seleucus, is not ference to a date, and to the name of the city 
to be much depended upon, and is less in at which the coin was struck, or to the name 
accordance with the spirit of the time than of the magistrate having charge of the mint, 
the supposition which I have adopted in pre- The coins of Seleucus Nicanor which are 
ference. The reverses of many of the coins most usually found, and "with which most 
of the Seleucid^D have for type a very ele- collectors must rest contented as a monument 
gantly-designed figure of Apollo, adopted as of his reign, are those struck by him before 
a family device by the Seleucid®, in allusion he assumed the title of king, and on which 
to a dream of the mothttr of the first Seleucus, he used the types of the coinage of Alex- 
who, in the vision, was informed that her ander, the head of Hercules clothed with the 
child was the offspring of that deity. A fion^s skin, but with the addition of wings 
ring is described as having been found behind the ears. Of this type some have 
in her bed bearing the device of an only the simple name of Seleucus on the 
aacher, and fte child was, it was said, reverse, while others, those struck at a later 
mioked oil Ifce tihigh with the same figure, period, have the title of king. Some of 
whidh eOnlbiKted (as Justin relates) to be them, especially the copper, have a bull on 
Ime deaet^dants of Seleu- the device of the reverse; and there are 
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other varieties, some having a head of Ju- 
piter for obverse, like those of Philip II. of 
Macedon. The coin engraved (Fig. 1) is a 
silver tetradrachm, or piece of four drachmse. 
Seleucus Nicanor was assassinated, after a 
long reign, by his brother-in-law Ceraunius, 
in 282 B.c. 

His successor, Antiochus I., was surnamed 
Soter, or Saviour, in consequence of his vic- 
tory over several hordes of Celts, who threat- 
ened to overrun the whole of Asia Minor. 
This prince was the first of this dynasty who 
caused his own portrait to be placed, unideal- 
ized and unaccompanied by any sacred sym- 
bols, on the public coinage of the newly- 
established empire. On the reverse the de- 
vice is generally the figure of Apollo, as on 
the coins of Antiochus the Great, engraved 


tioDs as those of his father ; but may be dis- 
tinguished by the youthful character of the 
portrait, as he was assassinated at the early 
age of 20. 

Antiochus III., surnamed the Great, was 
the brother of the preceding, and reigned 
from 223 to 187, B.c. The coins of this 
prince, the antagonist of the Romans in the 
East, and the protector of Hannibal, who took 
refuge at his court, are perhaps more nume- 
rous than those of any of his predecessors or 
successors. A very interesting collection 
might indeed be formed of the coins of his 
reign alone. The series exhibits the features 
of the prince, from early youth to advanced 
age, in a fine series of portraits, which are 
remarkable as mere works of art ; while 
the series of the reverses are very various, 
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hero (Fig. 2). The legend is BA^IAEHS 
ANTiOKOoT. He died in 261 b.c. 

Antiochus II. was surnamed Theos (the 
god), on account of his delivering the Mile- 
sians from their tyrant Timarchus. He died 
by poison in 247 b.c. His coins were distin- 
guished from the preceding by the device 
of the reverse, which is generally a finely- 
executed figure of Hercules, seated and lean- 
ing on his club. These coins are very fine. 

Seleucus II, reigned from 247 to 227 B.c. 
His coins have a portrait on the obverse, and 
a fine figure of Apollo leaning on a tripod on 
the reverse, with the inscription 
SEAETKoT. 

Seleucus III. reigned from 227 to 223 b.c. 
His coins have the same devices and inscrip- 


that engraved above being the most common. 
It represents Antiochus in the early years 
of his reign, and is a silver tetradrachm. 
The gold coins of this reign are large and 
fine, but it is on the copper and small silver 
that are exhibited the greatest number of 
devices. 

Seleucus IV. reigned from 187 to l76 b.c. 
There are no good coins of this reign. The 
small copper have the prow of a vessel for 
reverse, with the name and title as usual. 

Antiochus lY. (from 176 to 164 b.c.) 
The coins of this prince are remarkable as 
being the first which bear the surnames of 
the prince. They run as follows : — BASiAEflS 
ANTIOKOT eEOT Eni*ANOT2, “ The king An- 
tiochus, the god, the illustrious.** Some of 
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the copper hare a fiae head on the obverse, 
and a well executed eagle grasping a thunder- 
bolt on the reverse. The small copper have 
the portrait with the radiated crown — the 
first time it appears on this series. 

Antiochus V. (from 162 to 160 B.c.) His 
coins may be distinguished by his surname 
ETOATOP (Eupator). 

In the space of this article it wiU only be 
possible to give the names and surnames of the 
remaining members of this dynasty. Deme- 
trius I. (Soter) reigned over a portion of the 
empire, from 162 to 150 b.c. ; Alexander Bala, 
from 150 to 147 b.c. ; the reigns of Deme- 
trius II. (Nicator), Antiochus VI. (Diony- 
sius Epiphanes), Diodotus, Triphon, and 
Antiochus VII. (Sidetes), occupy together, 
in a time of general disturbance, from 147 
to 125 b.c. Alexander Zebina reigned from 
125 to 124 b.c. ; his portrait has sometimes a 
crown of rays, but sometimes a simple fillet. 
Seleucus IV., who reigned for a short time, 
124 B.C., has left no coins ; Antiochus VIII. 
(Grypus) reigned from 124 to 76 b.c., over 
a portion of the kingdom ; Antiochus IX. 
(Cyzicenus), from about 111 to 91 b.c., 
reigned in some of the provinces. Then 
follows Seleucus VI. (Epiphanes Nicator), 
from 96 to 94 b.c. Antiochus X. (Eusebes, 
and on his coins Philopater), Antiochus XI., 
Antiochus XII., and Demetrius III., reigned 
alternately or simultaneously from 96 to 83 
B.c. Most of the coins of these last princes 
and pretenders have for reverse a sitting 
figure of Jupiter, similar to that on the 
tetradrachms of Alexander the Great, but 
poorly executed,* and are of base metal. 
Tigranes the Armenian reigned over great 
part of the Syrian dominions, from 83 
to fi9 B.c. ; and his coins with the portrait, 
wearing the curious Armenian cap or crown, 
arc Twy remarkable. Antiochus XIII., from 
69 io^ B.O., about which period the whole 
of tlie rtmaining Asiatic dominions of the 
kings Syxin were declared a Boman pro- 
vinee by Pbmpey* Most of the coins of this 


series may be easily recognized by a young 
numismatist after a little experience. The 
dates of the SeleucidsBan dynasty on many of 
them at once settle the difficulty ; and in the 
earlier part of the series the surnames are 
also distinguishing features. But it is only 
the complimentary surnames that are found 
on the coinage, many of those by which they 
are historically known being popular appel- 
lations, not officially acknowledged. The 
monographic names of cities are another 
means of identification ; and after a time a 
collector will get to know the portraits, 
which are all evidently careful likenesses. 

Since the foregoing was written, the trea- 
sures of the celebrated numismatic cabinet 
of the late Lord Northwick {lave been dis- 
persed, and among them some noble gold 
coins of the regal series of Syria. A very 
rare one of Antiochus V. (Eupator), weigh- 
' ing 255-1^ grains, brought £18 10^. It 
was formerly in the Thomas collection, at 
the dispersion of which it was sold for £10, 
proving that really rare coins, in ^ne condu 
tioUf are rapidly increasing in value. A gold 
coin of Demetrius II., bearing the date Xnp 
(186), sold, with some others, for £21 ; the 
date being interesting as that of the year of 
his assassination at Tyre. In the confusion 
of successions, the same date occurs on money 
struck by his wife Cleopatra, and on the 
coins of his son, Antiochus VIII., and Alex- 
ander II. But the great gem of the Syrian 
series in this collection was the splendid gold 
tetradrachm (weight 267 grains), struck by 
Cleopatra, the mother of Antiochus VIII., 
during her regency. This coin was described 
in the catalogue as “ rare to excess.** Mion- 
net, in his fifth supplement, cites the North- 
wick cabinet as containing this rare coin, of 
which he only knew one other example. 
After considerable competition, the numis- 
matic prize was purchased for the British 
Museum for the sum of £240 ! 

H. Noel Hukfhbets. 
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HERBAEIUM OF MOSSES. 


APPAEATUS. 

In the midst of wintry desolation, how the 
eye is charmed by the vivid freshness of the 
tufts of emerald moss that beautify the clefts 
of the rocks, the decayed hollows of old stone- 
walls, and the buttresses of gray ruins. The 
study of mosses is attract! re beyond the 
unique beauty of the plants, for every inves- 
tigation of their structure reveals a wonder- 
ful system of vegetable mechanism, which 
under the microscope assumes the most 
varied and artistic forms, often as geometri- 
cal as snow-crystals, and very frequently 
being striking resemblances to familiar works 
of art. A simple Coddington lens is suffi- 
cient to determine most of the species, and 
we are invited to search them out by the 
romantic situations in which they are usually 
found ; nay, they make dreary places roman- 
tic for a time, and carpet the earth with ver- 
dure when most other forms of vegetation 
have yielded to the rigours of winter. But 
the mosses are not exclusively wdnter plants ; 
every month in the year presents us with 
species in growth and fruit, and there is 
always some such to be sought by the collec- 
tor. They are, nevertheless, in their highest 
perfection in the midst of frost and snow, 
and at this season of the year the beginner 
need not search far to discover an abun- 
dance of the most interesting and beautiful 
species. 

For collecting mosses, the following appa- 
ratus will be required: — Ist. A water-proof 
bag, of oilskin, gutta-percha, or some such 
material, for aquatic species. 2ad. A small- 
sized dinner-knife, which should be provided 
with a leather sheath as used for scissors. 
This, from its long, thin, and flexible blade, 
is far preferable to a pocket-knife, to peal 
mosses off trees, palings, walls, etc. 3rd. A 


small hoe-shaped blade, fitted to a short tube, 
like an elongated thim- 
ble, with a bayonet- 
joint. Any clever work- 
man would suggest the 
mode of constructing 
this instrument, which 
should be made to fit 
a walking-stick or um- 
brella, or it may have 
a handle made on pur- 
pose (Fig. 1). 4th. A 
few unglazed hoUand 
bags, say six, the largest 
six inches long, and four wide, the smallest 
throe inches long and three inches wide. 
These may be fastened with strings, but I 
prefer two buttons, as 
shown in the engraving 
(Fig. 2). 

5th. The Drying 
Press . — This is formed 
of thin strips of wood, 
so arranged as to allow 
a free current of air to 
circulate between the 
layers of specimens and 
the papers placed be- 
tween them, to facili- 
tate the escape of mois- 
ture. The outside 
frames should be made 
with two stout cross- 
bars ; the two outer strips one inch wide, the 
inner strips half an inch wide; the spaces 
between one-quarter of an inch ; the inner 
frames to be composed of two layers of 
strips all half an inch wide, with quarter-inch 
spaces; with three cross-bars between, to 
which both layers of strips are fastened by a 
screw passing through the whole ; the end 
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cross-bars one inch wide, the centre half an 
inch. Two light straps to pass over the cross- 
bars, to fasten them, will keep the whole toge- 
ther compactly when filled with specimens in 
process of drying (Fig. 3). 


keep the specimens clean and in good order, 
and, when the day’s collecting is completed, 
can be rolled up, and carried home. I can say 
nothing in praise of vascnlums, as experience 
has taught me to avoid, when engaged in 



Fio 3 — The Press. 


6th. An apron should be provided, made 
of oil or American cloth, twelve inches wide 
and twenty inches long, divided into parti- 



collecting, whatever is weighty or cumber- 
some ; and if once the species get mixed, the 
loose dirt spoils their beauty, and they can 
never be examined with that comfort, or pre- 
served with that delicacy and beauty, which 
are so characteristic of this order. In fact, as a 
rulCi vasculums are well calculated to damage^ 
not preserve our most delicate plants. 

7th. A pair of surgeon’s dissecting forceps 
(Fig. 6), for examining minuiv specimens. 



Fio. 5. 


and removing them from foreign objects, or 
the water in which they are immersed before 
drying. 

HOW TO COLLECT THEM. 

A final preparation before starting, is to 
be well protected about the feet and legs, 
for to get mosses you must not mind an occa- 
sional plunge into a bog. Choose a damp 
day, or, better, a clear day soon after a 
heavy rain, for it must be remembered that 
in drv weather many mosses, as Poly= 
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tripbum imdulatum, Pterogonium Smithii, 
and of the B^rns, Blirivel and be- 

come unsightly and much altered in ap- 
pearance; but dry weather should not be 
considered as altogether unfit for collect- 
ing, for such as Pterogonium Smithii I con- 
sider improved by its curly appearance. In 
exploring for mosses, you will find Hypnum 
riparium abundant on the wooden gates of 
locks, mill-dams, hatches, etc.; Pontinalis 
antipyreiica, growing in waving or feathery 
plumes from the bottom and sides of tole- 
rably deep streams ; the Poly trichums, abun- 
dant on heaths and sandy banks ; the Ortho- 
trichums, on stones and trunks of trees ; the 
Phascums, forming patches of reddish-brown, 
or green, with yellow dots like seed, on the sur- 
face of the earth ; Weissia calcarea, forming a 
blackish-brown stain on the surface of chalk 
in pits and railway-cuttings, and so minute 
as to compel the collector to chip off the sur- 
face of the chalk to get the specimens. The 
Dicranums and Hypnums may be found 
everywhere, from the sides of our wells to the 
walls of the house, the tops of trees, and on 
lofty mountains. Bryum argentium, I am 
told, is found all over the world. It is abun- 
dant on Westminster Bridge, and on waste 
grounds where houses are building, or have 
lately been built, between the stones in un- 
frequented squares, and on many walls in and 
near London. 

While collecting, the hoe-shaped blade, 
attached to the stick or umbrella (Figs. 6 and 
7), will be found especially useful for loosen- 
ing Orthotrichums, and others that grow on 
trees above your reach. The specimens may 
generally be caught in the hand as they fall. 
It will also be useful for pealing them off the 
sides of walls, banks, etc. ; and even on the 
ground it will often save stooping or kneeling 
where the soil is damp. Many may be reached 
and removed from under water, and from wet 
banks and the sides of deep ditches, with a 
piece of stout iron wire, crooked to form a 
hook, and tied on to the stick. 


ABBjLSrOIlfa THB SPECIES. 

The species should be kept separate as far 
as is possible, and should be stored in the 
apron or the bags, according to their relative 
sizes and delicacy of structure. On return, 
ing home, the first task should be to endea- 
vour to name them ; if, however, we intend 



Fio. 6.— Blade on Fig. 7.— Blade on 

Stick. Umbrella. 

leaving the naming to some friend after the 
specimens are dried, must put the date of 
collecting and district with each, and if we 
have more than we can readily dry, expose 
the others to the air of a warm room, thinly 
sp^ad on blotting-paper, and when dry msy 
be placed away and pressed at any future 
period, as will be explained presently. 
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DBYXNa Xir THB PBXSS. 

Haying picked the specimens oyer loosely, 
take a large sheet of stout brown paper, turn 
out the mosses upon it, and carefully remoye 
hem them any dead leaves and other rubbish 
that may be mixed with them, throw them 
into a basin of boiling water, and, with your 
diying paper and press beside you, remove 
each specimen with a pair of surgeon’s dis- 
secting forceps, and place it on the paper with 
all the water it has absorbed. It requires the 
greatest care to prevent them shrivelling, 
even when pressed, especially if they are 
changed in a warm room. The press is a 
compact little apparatus, and very light, 
should be made of mahogany or cedar, nine 
inches long and five and a half wide, fastened 
by two light straps, as seen in the illustration 
(Fig. 3) ; it may stand on a footstool in front 
of the fire, or in any warm comer near the 
fire-place. 

The specimens should first be changed in 
about twelve hours after having been put in, 
and again every second day until dry, and 
take especial care not to press too tight, or 
the beauty of many will be destroyed. 

MOUNTING FOE THE HEEBABIUM. 

"When dry, the duplicates may be kept 
between folded sheets of waste paper, the 
name of each (or what information may be 
deemed proper) written at the left-hand bot- 
tom comer ; when mounted it should be on 
the stoutest note paper, largest size, and 
named as the duplicates. 

Very little expense or skill is required in 
forming a moss herbarium ,* the plants being 
80 small, litth trouble is involved in mounting 
thenif nor is it absolutely necessary to poison 
them, as there is little for insects to feed 
upon. 

At present I have been addressing the 
amateur botanist, whose chief aim is to have 
a well-named collection. There may be others, 
howeyer, whose chief delight is collecting, in- 
tending, as I before mentioned, to get some 


botanist to name them, or who intend to use 
them to form devices, or in the manufacture 
of fancy articles, for which they are most ap- 
propriate from the many delicate forms in 
which Nature has fashioned them. Besides 
this, the species most suitable for ornamental 
uses are abundant, and may be easily dyed 
in a great variety of colours. To use mosses 
for such purposes proceed as follows 

COLLECTING FOE FANCY WOEK. 

Have a large unglazed holland bag, choose 
the driest weather, collect as many as you 
require (or as many as you can find) of every 
species you meet with, put all together into 
the bag carelessly, rolling up in scraps of 
paper the Phascums and such as are removed 
with the dirt. On reaching home, if any are in 
the slightest degree damp, let them be dried 
thoroughly before a fire, or by exposure in a 
warm room. The collections of a day, week, 
month, or year, may be all packed together 
in a bag or box provided with partitions to 
separate certain districts or periods of collect- 
ing ; they may be so kept for years if neces- 
sary, and the whole or any portion may be 
properly dried at any time that may be con- 
venient. By maceration in boiling water, 
and pressing in the ordinary way, many will 
come out of the water in all the freshness and 
beauty of form they possessed when growing, 
years after collecting. 

This is a most valuable and important 
fact for the tourist, as, while travelling, many 
of the most handsome and delicate species, 
which are only found in certain localities, 
may be collected in abundance, which other- 
wise must be neglected altogether, and a skil- 
ful botanist would at all times be able to 
separate a majority of such species. I could 
in a brief space of time separate 100 British 
species, allowing any one previously to use 
their skill in mixing and confusing them. 

Feedbeick Y. Beocas. 
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HOW TO USE THE TELESCOPE. 


** Telescope Teachings A Familiar Sketcli 

of Astronomical Discovery. By the Hon. 

Mrs. Ward. 

A RUDIMENTARY book on the practical study 
of astronomy, and as such it would be impos- 
sible to find one more attractive to the novice. 
Indeed, the work is well calculated to make as- 
tronomers of those who have not studied the 
subject. Mrs. Ward shows, in a clear man- 
ner, how very much can be done at a small 
cost, both in labour and money. Many of 
the plates (of which the work is profusely 
illustrated) are admirable pictures, faithfully 
executed. Donati’s Comet and the Eclipse 
of 1858 may more especially be noted; in 
fact, those who desire (and who does not P) to 
have the splendid comet of that year brought 
truthfully before them, should by all means 
possess this book. Great credit is due to the 
authoress, to the artist, and to the publisher ; 
each have done their part well, so that the 
work must have, as it really deserves, a great 
circulation. 

We extract, as an example of the author’s 
method, the following directions for the ob- 
servation of the spots on the sun by means 
of the telescope 

“We must place a piece of dark-coloured 
glass before the eye-piece of the telescope, as 
the sun is far too bright to be looked at 
without this protection. There are two other 
little precautions which we would recommend 
to the observer ; firstly, to point the teles- 
cope by observing its shadow on a piece of 
paper, held to receive it ; when this shadow 
is perfectly round, it will be found that the 
instrument is exactly pointing to the sun ; 
secondly, prepare a fiat piece of pasteboard, 
with a hole cut through it of the diameter of 
the telescope, and when the instrument is 

1 


( properly adjusted, slip on the pasteboard to 
screen the unemployed eye and the head and 
face from the heat of the sun. The first 
precaution is recommended to save the ob- 
server from being dazzled in vain endeavours 
to ‘ hit the sun/ in the ordinary way, and 
both are more easily and quickly done in 
practice than in description. 

“Looking now through the telescope, 
should the dark glass used be of a reddish 
shade, we shall see a round orange-coloured 
disc in a black sky. On this disc there are 
generally a few black spots, somewhat re- 
sembling small blots or splashes of ink. When 
examined with care the larger spots prove to 
be not uniformly black, and not circular in 
shape, but of two dark shades, and of irre- 
gular outline. 

“ It is sometimes practicable to look at 
the sun through a fog or thin cloud without 
using the coloured glass. Its disc then 
appears white, and the spots are of two shades 
of brown. 

“ The opinion generally held by astrono- 
mers concerning these spots is, that they are 
the comparatively dark solid hody cf the sun, 
laid bare to our view by immense fiuctua- 
tions in its luminous atmosphere ; that the 
sun has at least two atmospheres, upper and 
lower, and that the darker part of the spots is 
where the sun is seen through a rent in hoik 
layers of atmosphere ; the lighter, where 
one layer still covers it. Eecent observations 
have indicated that there are three grada- 
tions of shade, in some spots at least, the 
centre being the darkest. 

“The solar spots are not permanent. 
When watched from day to day, they are 
observed to enlarge or contract, to change 
their forms, and at length to disappear alto- 
gether; and new ones appear where pre- 



214 


KECBEATIVE SOlBNOB. 


▼iously there were none. These changes can 
be detected with a very small telescope. 
Another phenomenon on the sun’s disc is 
the occasional appearance of certain branch- 
ing streaks of lights on its luminous surface, 
curved in shape, and distinguished by their 
superior brightness. These are caUedyhcw^^c, 
and are often observed in the neighbourhood 
of great spots, or on parts of the solar disc, 
where spots shortly afterwards break out. 
These have been supposed to be ridges of 
immense waves in the luminous regions of 
the sun’s atmosphere, indicative of violent 
agitation in their vicinity. 

“With powerful instruments the whole 
surface of the sun may be seen to be finely 
mottled with minute dark dots or pores, which 
fluctuate in their appearance like the rest of 
the markings. 

“ The solar disc can be exhibited in a very 
agreeable manner by holding a screen or 
sheet of paper at a proper distance from the 
eye-piece of the telescope, and slightly alter- 
ing the focus of the instrument, when the 
bright image of the sun will be shown, with 
all the spots distinctly appearing. The efiect 
will be heightened by darkening the room, 
as, for instance, by having a hole made in the 
window-shutter for the telescope, and closing 
every other aperture. The^hcwZtc show par- 
ticularly well in this way, and their presence 
may often be thus detected when the fatigued 
eye has failed to observe them by a direct 
scrutiny. With this contrivance, however, 
the spots will be reversed, as in a camera 
obscura; but they may be noted down on 
paper, and afterwards traced on the other 
side, when ^’lev will^ppear in their true 
positions. 

“A persevering observer in Germany 
(Schwabe) examined the aim’s disc for twenty- 
four joiurs. He found a great variety, in dif- 
ferent yeara, » tte number of days in which 
the ipots were to be seen. There were'but 
two dagi in 1B50 tiiat lie failed to see them 
out of three hundred and eight days in 


which he looked at the sun j in 1843 there 
were one hundred and forty-nine days with- 
out them, out of three hundred and twelve. 
He did not think that the spots have (as has 
often been imagined) any influence on the 
temperature of the year. 

“The changes in these spots are truly 
surprising w hen we consider the size of the 
sun; and its size is known with consider- 
able exactness, having been calculated by 
comparing its apparent diameter with its 
known distance.” 


METEOEOLOGY OF JANUAEY. 

FROM OBSERVATIONS AT HIGHFIELD HOUSE OBSERVATORY. 



Greatest 

Greatest Amount of 

Year. 

Heat. 

Cold. 

Rain. 


Degrees. 

Degrees. 

Inches. 

1842 


12-5 


1843 

. . . . 55*0 

10*5 

1*6 

1844 

. . . . 50-0 

23-0 

1*5 

1815 

.. .. 53-0 

17’0 

1*3 

1840 

55*5 , 

20-5 

20 

1R47 

4C-5 . 

24*5 

2*1 

1848 

54-5 

160 

0-9 

1819 

55-0 

20-5 

26 

1R50 

48 0 

20-0 

1-8 

1851 

55-3 

259 

2*3 

1852 

53-0 

230 

8-5 

1853 

53*2 

29-5 

3*0 

1854 

55’2 

~.4-0 

2-9 

3855 

53*7 

21-6 

0*5 

1856 

51-U 

18-5 

2-9 

1857 

535 

17-5 

3-2 

3858 

54'0 

22-8 

02 

1859 

54-5 

27*0 

0-6 

The 

greatest heat in shade reached 56 0° 

in 1844, 


and only 40 5'' in 1847, giving a range of 9*5° in greatest 
heat for December during the past seventeen years. 
In fourteen years the temperature reached 58°. 

The greatest cold was as low as 4° below zero in 
1854, and never below 29*5° in 1846, giving a range of 
83'5° in greatest cold for January during the past 
eighteen years. The coldest years being 1842, 1848, 

1845, 1848, 1854, 1856, and 1857; and the wannest, 

1846, 1847, 1851, 1853, and 1859. In 1854 the tempe- 
rature fell 16'5° below any other year. 

Only 0*2 inch of rain fell in January, 1858, and as 
much as 8*5 inches in 1852, giving arange of three and 
a quarter inchea for January, during the past seventeen 
years. 

During this month the lowest iempeh&thre of the 
year is uauaUy attained. 

£, J. Lowe. 
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A8TEONOMICAL 0BSEEVAT10N8 
FOE JANtJAET, 1860. 

Tnfi sun is in the constellation Capricomus until the 
20th, when he passes into Aquarius. He is at his 
nearest distance to the earth on the evening of the 2nd. 
He rises in London on the Ist at 8h. 8m., on the 15th 
at Bh. 2m., and on the 31st at 7h. 48m. ; and sets on the 
Ist at 3h. 59m., on the 15th at 4h. 17m., and on the 
Slst at 4h. 44m. 

The sun reaches the meridian on the Ist at 12h. 
3m. 378. ; on the 15th at 12h. 9m. 82s., and on the Slst 
at 12h. 13m. 41s. 

Equation of time on the 1st, 8m. 378. ; on the 
15th, 9m. 82s.; and on the Slst, 18m. 41s.; the 
clock being before the sun, i. e., the equation of time 
being addative. 

Day breaks on the 4th at 6h. 3m., on the 12th 
at 6h. 2m., and on the 20th at 5h. 50m. ; twilight ends 
on the 10th at 6h. 13m., and on the 27th at Oh. 37m. 
Length c-f night on the 17th, 15h. 39m. 

Full moon on the 8th at 3h. 23m. p.m. 

New moon on the 22nd at 12h. 17ra. a.m. 

The moon is at her nearest distance to the earth 
on the 10th, and most distantly removed on the 25th. 
She is near Jupiter on the 8th, and near Saturn on 
the 11th. 

Mercury is not favourably situated for observation. 
He is a morning star, and situated in Ophiuchus at 
the beginning of the month, passing into Sagittarius, 
and into Capricomus on the 3 1st. He reaches his 
greatest western elongation on the 4th, and is farthest 
removed from the sun on the 26th. He rises on tlie 
Ist at Oh. 15m. a.m., and on the Olst at Tli. 20m. a.m. ; 
and sets on the 1st at 2h. 80m. p.m., and on the Slst 
at 3h. 22m. p.m. 

Venus is unfavourably situated for observation ; she 
is in Capricomus in the beginning and in Aquarius at 
the end of the month. She is nearly circular, and rises 
on the 1st at 9h. 84m. a.m., and on the Slst at 8h. 53ni. 
a.m. ; and sets on the 1st at 5h. 54m. p.m., and on the 
Slst at 7h. 82m. p.m. 

Mars is also unfavourably situated for observation. 
.He is a morning star, in the constellation Libra, until 
the end of the month, when he passes into Scorpio. He 
rises on the 1st at3h. 7m. a.m., and on the Slst at 2h. 
53m. a.m., setting on the 1st at Oh. 47m. p.m., and on 
the Slst at llh. 32m. a.m. 

Jupiter is a magnificent object; he is in the con- 
stellation Gemini, and is in opposition and at his 
greatest brightness on the 11th. He rises on the 1st 
at 4h. 43m. p.m., and on the 81st at 2h. 25m. p.m. ; 
and sets on the 1st at 8h. 59m. a.m., and on the Slst 
at 6h. 49m. a.m. 

Saturn is also a fine object ; situated in Leo, and is 
visible throughout the night, rising on the 1st at 7h. 
50m. p.m., and on the Slst at 5h. 41m. p.m. ; setting 
on the Ist at lOh. 81m. a.m., and on the Slst at 8h. 
dim. a.m. 

tJtanus is in Taurus, a little above Hjrades, and is 
visible throughout the night, rising oh 1st at lb. 


27m. p.m., and on the diet at llh* 27m. a.bl. | and set- 
ting on the Ist at 5h. 81ni« a.m.^ and on llte 8i§i 
8h. 20m. a.m. 

There is an eclipse of the sun on the 22nd, invisibU 
in England. It occurs in the Great Southern Ocean, 
the central path crossing the South Pole, where it is 
annular. 

Occultation of stars by the moon on the 6th 
No. 17, Tauri, 4th magnitude, disappearance 4h. 6m. 
a.m., reappearing in 34 minutes. On the 7th, € Gemi- 
nurum, 8^ magnitude, disappearance llh. 46m. p.m. 
On the 9th, 5 Cancri, 4th magnitude, disappearance 
8h. 82m. p.m., reappearance 9h. 29m. p.m. 

Eclipses of Jupiter’s satellites at Greenwich 
On the 1st, at 7h. 89m. 10s. p.m., 4th moon disappears. 
On the 4th, at 7h. 34m. a.m., Ist moon disappears. 
On the 6th, at 2h. 2m. 54s. a.m., 1st moon disap- 
pears. On the 6th, at 8h. 54m. 338. p.m., 8rd moon 
disappears. On the 7th, at 6h. 8lm. 258. p.m.j Ist 
moon disappears. On the 8th, at 8h. 5m. 88s. a.m., 
2nd moon disappears. On the 13th, at 6h. 11m. Ss. 
a.m., Ist moon reappears. On the 14th, at 4h. 10m. 
28s. a.m., 3rd moon reappears. On the 15th, at Oh. 
39m. 38s. a.m., 1st moon reappears. On the 16th, at 
7h. 8m. lla. p.m., Ist moon reappears. On the 18th, 
at 5h. 18m. 13s. p.m., 4th moon reappears. On the 
18th, at 9h. 44m. 84s. p.m., 2nd moon reappears. On 
the 22nd, at 2h. 8 4m. 2s. a.m., 1st moon reappears. 
On the 23rd, at 9h. 2m. 37s. p.m., Ist moon reappears. 
On the 26th, at Oh. 21m. 13s. a.m., 2nd moon re- 
appears. On the 29th, at 4h. 28m. 35s. a.m., 1st moon 
reappears. On the 80th, at lOh. 57m. 128. a.ra., 1st 
moon reappears. 

Duration of twilight after sunset, on the Ist, 2h. 
Cm., and on the ICth, 2h. Im. 

The Pleiades are on the meridian on the 2nd, at 
8h. 58m. 218. p.m. Eigel on the 8rd, at lOh. 16m. 47s. 
p.m. aPersei on the 5th, at8h. 15m. 46s. p.m. Aide- 
haran on the 7th, at 9h. 21m. 158. p.m. Capella on 
the 19th, at 9h. 12m. 268. p.m. Sirius on the 23rd, 
at lOh. 29m. 5s. p.m., and Eigel on the 26th, at 8h. 
46m. 218. p.m. 

E. J. Lowe. 


THINGS OF THE SEASON— JANUARY. 

FOR VARIOUS LOCALITIES OF GREAT BRITAIN. 

Birds Arriving.— Occasional flights of GrosbeidUi 
Silktails, Norway Spinks, and Hen Chaffinches. 

Birds Departing. — Snowflake, Orange-breasted 
and Gray Goosander, Long-tailed and Tufted Pooher, 
Grosbeak. 

iNBEOTS. — Carabus oatenulatus and oancellatns, 
HelobiabreviooUis, Calothus oisteloides, 7-spotted and 
d-spotted Cocoinella, Aoheta domestioa, Cheimatobia 
vulgaris and rupicapraria, Peronea spadiceana. In ponds 
various Colymbetes, Dyticua, and Hydrous pioeus. 

WttD PLAKts.— NaUwort, Aconite fl., Poa triviaUs, 
Winter Fune, White and Red Dead-nettle, Mcwsm sad 
Lichens in fine condition. 
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jVEr jVfotewortJgrls Cforner. 

The Atmospheeio CLOGK.-**Mr. Noteworthy has 
been maoli amnsed by the performance of an atmos- 
pherio clock, which he regards as a valuable appli- 
cation to a purpose of utility of the simplest of all 
natnral laws. This clock possesses no mechanism, 
but indicates the hour by the regular descent of a 
column of mercury, and might, therefore, with equal 
propriety, be called the gravitating clock. In the left- 



hand cut the clock is represented in its complete form, 
with the mercury in the inner tube falling till it reaches 
the bottom. The clock has then to be reversed, and 
the mercury will traverse the tube again in the con- 
trary direction, for all it has to do is to obey the 
law <rf gravitation. Mr. Noteworthy’s young friends 
have asked him to explain the reason why the mer- 
cury falls so slowly and regularly as to serve for 
a time-divider, and he has made the right-hand dia- 
gram to explain the details. There are two glass 

tubes, ,one within th* other. The inner tube con- 

tains the mere ry, and also atmospheric air. At 
aaoh end this inner tube communicates by a small 
orifice with the outer tube, and, consequently, the mer- 
ouiy, in its descent, has to force the air out of the 
inner ti^ to the outer, and thus its rate of descent is 
In the out the arrows show the course of 
the inclosed eir. The descending arrow in the inner 
tobe is the sir fimed downwards by the weight of the 
mercury. air escapes by the small orifice at the 
end ef the passes into the outer tube, and ascends 

Init) M ihcirfi by the two lowennostof the aiTows. 


When it reaches the top of the onter tube, it enters 
the small end of the inner tube, and thus, as fast as 
the air is forced out below, it enters above, as shown 
by the descending arrow above the mercury. This 
clock is in no way influenced, or certainly not to any 
appreciable extent, by the external air, as the outer 
tube is hermetically sealed. |The gravitation of the 
mercury and the resistance of the air in passing 
through the orifice determine the rate of motion, and 
the division of the scale of hours is, of course, in 
accordance with it. It is not only an instructive toy, 
but a really useful invention. 

Birds in Winter—A Query. — Many of the finches, 
and other small birds that traverse the fields in 
“flights” during autumn and winter, are, as regards 
the sexes, separated into distinct bodies, one “ flight** 
will consist of males only, and another of females. In 
the case of the robin, which never becomes gregarious, 
all the birds now seen near the habitations of man are 
males. What becomes of the females ? Do they haunt 
deep woods and solitary places ? And how is it that all 
the robins met with in gardens and orchards, and 
in other places near towns and villages, are males, and 
mostly birds of the same season ? 

Efflorescence. — Mr. Noteworthy does not believe 
all he hears, else he would tell of an old porcelain 
dinner-plate, which by a natural process has become 
covered with a forest of trees, shrubs, and flowers, 
while standing on a shelf in a common cupboard. 
Attracted by a handbill announcing the “startling 
faci ,” Mr. Noteworthy wended his way to No. 2, Wil- 
liam Street, Shoreditch, and, on payment of sixpence, 
had a sight of the “ Forest of Crystal Shrubs.” It is 
simply a case of efflorescence, and the crystals, formed 
by some slow decomposition taking place in the clay, 
force themselves through the enamel, and, in some 
instances, rise to a height of half an inch in tufts and 
b>mdle8. In several places portions of the enamel are 
lifted up by the crystalline growth, and appear like 
lozenges laid on the flat surface. It is the most curious 
example of efflorescence Mr. Noteworthy has yet seen, 
but evidently of the same nature as that which some- 
times takes place on the face of a newly-built brick 
wall, when muriate or nitrate of lime oozes out in the 
form of a chalky powder. This dinner-plate has 
turned an honest tradesman into a showman, and it 
would perhaps have been better for him had Dame 
Nature left his cupboard alone. 

Celts in the Drift.' — Mr. Edwards, an inge- 
nious glass-maker of Birmingham, suggests, in the 
columns of the Times, that the so-called celts may be 
natural productions. He says, when glass cools too 
quickly, fragments fly off from the bulk of a shape 
and size closely resembling celts, and if masses of 
flint were at one time heated by subterranean fires^, 
and then cast forth into the air, the rapid cooling 
of their onter surfaces would cause them to fUracture, 
and so form natural resemblances to works of art, 
Mr. Noteworthy believes the celts to be celts, never* 
theless ; that is not an open question. 
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THE COMMON HOUSE-SPIDEE. 

(Tegenaria domestica.) 


“ What can there be interesting in that com- 
monplace, repulsive, little creature, which 
infests our houses, annoys us by its presence, 
and shocks our sense of decency with its 



Fia. 1. — The Female House-Spider (Tegenaria domes- 
ilea), as seen with a Stanhope lens, a eyes; 
b b, mandibles ; c c, maxillary palpi, 

filthy webs P — in that cruel little monster, 
whose whole life is employed in weaving 
snares to entrap unwary flies, lying in wait 
for them in dark, damp comers of crevices, 
murdering them remorselessly when they are 
caught in its toils, and then sucking their 
life’s-bloodP The house-spider, indeed ! Why, 
we sweep it from the very face of Nature 
wherever we find it, together with its cham- 
ber of horrors ; and it must indeed be some 
strong temptation that would induce one to 
defile one’s hands by contact with a creature 
the very idea of which suffices to inspire 
terror and disgust.” 

Thanks, reader, for your concise preface, 
and for such an accurate popular estimate 
of one of the most wonderful of God’s crea- 
tures, formed for the attainment of wise and 


useful ends, and perfectly adapted to the 
office it is destined to fulfil. Endeavour to 
overcome your repugnance for a while, and 
let us introduce you to this little creature 
that inspires you with such disagreeable sen- 
sations ; accompany us, first, in a brief exami- 
nation of its remarkable structure, and then 
you may, if you think proper, continue your 
reflections undisturbed by any of our obser- 
vations. 

But you may, perhaps, not possess a Stan- 
hope lens ; we must therefore provide you 
with one, as well as with the living object to 
be considered. And see ! here we are already 
face to face with our terrible spider! (Fig. 1.) 
You see it can return your wondering gaze 
fourfold, for it possesses eight eyes (Fig. 1, 
a a) ; simple indeed in their structure, and 
incapable of motion, but disposed in two rows 
on the top of its head, and so directed 
and arranged that they enable the creature 
to espy its prey from whatever quarter 
it may approach the web (Fig. 2). And 



Fig. 2.~EDlarged View of Anterior Portion of Cephalo- 
thorax, beoi'ing the eight eyes, and hairs, a, one of 
the hairs magnified. 

woe to the poor victim when once en- 
snared in the toils; for the terrible spider 
immediately rushes on its prey, and brings 
such an array of weapons to near against its 
unprotected body, as to render escape next to 
impossible. There is, perhaps, not another 
living creature so fearfully armed as the 
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apidor. Below the eyes (Fig. 1, h 5), you 
will perceive the large basal jomts of the jaws, 
or mandibles, as they are technically denomi- 
nated, wherewith it butchers its prey. And 
what terrible instruments of slaughter are 
these J Picture to yourself a pair of huge 
dasp-knives, with extremely broad handles 
(Fig. 6, a), the blades being so opposed to 
one another, that when they are forcibly 
driven into an object their pointed extremi- 
ties encounter each other in the centre. Then 
conceive these knives to have the edges of 
their blades serrated with a row-of fine teeth, 
commencing near the haft (Fig. 3, a ) ; aud 
on the handle itself (Fig. 3, i) five large 
pointed teeth, shaped like the head of a lance, 
and upon which the saw-like blade can he 



Fio. 3. — Termination of the Jaw, or Mandible, a, row | 
of teeth on the claw; b, baSal joint "0^ mandible, ' 
showing the five la^e teeth*; c, commencement of 
poison-sac ; d, coursi of the poison-duct. The last 
two are only visible when the mandible has been 
oareftiUy bleached with chlorine. 

kreH^t to work to and fro. Lastly, yon 
BnttH imagine these terrible instruments to be 
pdiGiiedf fbr wititiii what we have called the 
hmiliMi cf tiieae knives (the basal joints of 
ilie ldDtaii^fales) tfaece is a receptacle (Fig. 3, 
containing a labtia venom, which is con- 


ducted through a tilbe (Fig. 3, d) to the 
pointed extremity of the blade. The moment 
this pierces the body of the prey the poison 
is emitted, and entering the wound renders it 
fatal, probably at the same time benumbing 
the sensibility of the victim. 

Did ever hired assassin of romance invent 
or employ a more fatal and diabolical weapon 
than this combination of poisoned dirks and 
saws P And yet this is but one portion of the 



Fia. 4.— Edge of Maxilla, greatly enlarged, showing 
teeth and hairs. 

spider’s apparatus for despatching its prey ; 
for, besides these mandibles, it possesses a 
smaller pair of jaws (the ‘‘maxillm”), whose 
finely-toothed edges are comparable to a 
couple of deep rasps (Fig. 4), that most proba- 
bly operate one against the other in a similar 
manner to the two limbs of the large jaws, 
serving to enlarge the wound from which the 
little monster sucks the life’s-hlood of the 
wretched fly ! 

But DOW let us turn our little spider upon 
its back, and, regardless of its puny strug- 
gles, investigate the under surface of its body. 
We shall then have an opportunity of seeing 
how admirably its eight long slender legs— 
(for you are, doubtless, aware that the ArdcA" 
nida, or spider tribes, are furnished with 
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that number, in contradistinction to the insect 
races, which possess only sk) — ^how admi- 
rably, we say, its eight legs are disposed, for 
the purpose of enabling it to grasp the poor 
fly in its terrible embrace. These legs, which 
have seven joints, or articulations, are, as you 
perceive (Fig. 6, 5), placed in an oval upon the 



Fig. 5. — View of Uiiiler Surface of Male Spider, with 
the first joints of the legs, a a, mandibles ; b h, legs ; 
c c, maxillary palpi; d d, spinnarets. 

under side of what is termed the cephalo- 
thorax,* **^ and the object of their being of such 
great length and tenuity is not only that 
they may grasp the victim more firmly than 
if they were shorter, but also that, when 
stretched out (as we see them whilst the 
creature is at rest watching for prey), they 
may cause the weight of the body to be 
distributed over a large surface of the 
fragile web. 

l^'or are these members of locomotion 
wanting in features of interest, for they are 
all furnished at their extremities with a beau- 

* The “ head-chest” The body of the Araoh- 
nidse is divided into two sections, the cephalothorax 

{or head and ohest fused together) and abdomexu In 
&e insect races these three sections are distinot, and . 
united byjdender filaments. I 


tiful apparatus resembling a comb, termi- 
nated by a pointed hook (Fig. 6). These 
instruments are precisely of the most suit- 
able construc- 
tion to enable 
their possessor to 
grasp, card, dis- 
entangle, or wind 
its threads with 
the utmost faci- 
lity, and if you 
were to examine them 
and compare them 



Fio. G. — Terminal Point of the 
Spider’s Foot, showing the 
hooked comb. 


with a microscope, 
with the mechanical 
contrivances employed in our factories for a 
similar pui’pose, you would be compelled to 



Fio. 7. — One of the Combs, highly toagnified. 

admit, perfect as you may consider the latter, 
that they are but awkward imitations of the 
efficient tools formed by the hand of the 
great Artificer (Fig. 7). 

And now, if you will for an instant 
compare Figs. 1 and 5, you will notice on 
either side of the head, what might be mis- 
taken for a fifth pair of legs, of shorter 
dimensions than the rest. These are the 
maxillary palpi, which probably correspond 
to the feelers of insects in their functions 
(although some naturalists believe the large 
mandibles already described to be metamor- 
pbosed feelers, or antennae, as they are techni- 
cally called), and you will perhaps be surprised 
to notice a difierenoe in shape between these 
members in the two illustrations (Figs. 1, 
c c, and 6; c <?). This is owing to the fact that 
the one represents the female and the other 
the male. The club-shaped palpi of the male 
(Figs. 5, e 0 , and 8) are said to serve a moat 
remarkable end in connection with ike gette» 



220 


EECEEATIVE SCIENCE. 


rative process ; liat a consideration of tins por- 
tion of the subject would be too great a 
trespass upon the domains of physiological 
science for such a popular article as the pre- 
sent, and we must, therefore, confine our- 
selves to pointing out the circumstance that 
the form of the palpi presents a distinction 
whereby the sex of the spider may at once 
be recognized, those of the male being, as 
just observed, club-shaped, fur- 
nished with several hooks, and a 
species of cup (Fig. 8), whilst those 
of the female ta- 
per to a point (Fig. 

1, c), and arearmed 
at the extremity 
with a toothed Fio. Joint of one of 

comb, resembling the maxillary palpi of male 

those at the end of 

the feet, as well as with several long sword- 
shaped hairs (Fig. 9). 



Fio. 9. — The Same in the Female. 


Having frequently had occasion to refer 
to the web employed by the spider to entrap 


animal, is the contrivance whereby it is 
enabled to construct this web. If you move 
your lens to the termination of the abdomi- 
nal segment of the body (Fig. 5, d), you will 
perceive two little protuberances, in which 
you cannot fail to recognize the spinnarets. 
This is the longest and most prominent of 
three pairs (Fig. 10)— the remaining two pre- 
senting the appearance of circlets (Fig. 10, a) 
— with which the spider is endowed for the 
object referred to, and they are all studded 
over with rows of little microscopic tubes 
(Fig. 10, hhh), from which there exudes a glu- 
tinous substance that solidifies into a filament 
as soon as it becomes exposed to the at- 
mosphere. 

It is the combination of all these micro- 
scopic filaments that forms the silken thread 
with which the wily assassin weaves its toils, 
for the microscope has revealed that every 
one of those almost invisible fibres which wo 
see floating in the air, is composed of hun- 
dreds of finer ones, just as a ship’s cable is 
formed by the union of numerous lengths of 
hempen yarn. 

But mark the diflercncc in the two opera- 
tions ! In the fabrication of a rope, the twist- 
I ing process is supplementary to much humau 




.1 

sho^. I 
poison-si'— 
two are on. 
caxefuUy blesf 

brofifiit to $ 



poiflOfN^.-^Posterior Portion of Spider's Body, showing the six spinnarets. a, 
tubes; a*, the same magnified ; 6 6 6, spinning tubes on long spinnarets 


Shorter spinnarets, with circlets 


we must now mention that the most I labour employed in the cultivation of the 
" jlOtewo^y fea^ in the structure of the | hemp, its preparation for spinning, and its 
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manufacture into yam ; whereas, our won- 
derful little spider produces from certain 
glands within its body the substance of which 
the invisible ailken yam is constituted, and 
forms it into a cord much more rapidly than 
the eye can follow the process. 

Is not this an admirable example of the 
superiority and simplicity of Nature’s opera- 
tions, as compared with the industrial pro- 
cesses of the human race ? 

With wonderful rapidity and instinct the 
spider employs these threads to weave its 
web, or wanders from place to place, often 
constructing a perfect net, to entrap its prey 
(upon accurate geometrical principles*), in 
less than an hour, and, what is most re- 
markable of all, performing this task in what 
to us would be total darkness ! 

GJJiere are many other curious and myste- 
rious circumstances connected with these 
webs. The garden-spider (Epeira diadema)^ 
f(»i instance, covers all the concentric fila- 
ments of its net, at regular intervals, with 
glutinous or adhesive globules, presenting 
under the microscope the appearance of pearls 
strung upon a thread, and destined to facili- 
tate the capture of its prey. But our restricted 
space will not allow us to dwell upon these 
interesting details, and for all that concerns 
the habits of the spider, as well as its inter- 
nal physiology, which is as interesting as its 
external structure, we must refer you to some 
of the books that have been published on the 
subject ;t or, if you wish to render yourself 
useful to science, we recommend you to open 
the book of Nature itself, and thereto study 
the life-history of a creature whose habits 
have unfortunately prevented it from re- 
ceiving its due share of the naturalist’s 
attention. 

It is certainly an annoyance to us in our 

• This refers more particularly to the garden- 
spider {Epeira diadema). 

+ Kirby and Spence’s “ Entomology,” concerning 
the habits ; Carpenter, or Newport, and Vogt and Trevi- 
ronus (German) as regards Anatomy, etc. 


houses, and warns us of the necessity for 
cleanliness ; but were it not for the presence of 
the spider, the files and other insects with 
which our dwellings swarm in summer, would 
be intolerable, and it is therefore a wise pro* 
vision of Nature to reduce the number of these 
prolific insects. A little refiection, too, will 
show you that its life-history and habits pre- 
sent only a repetition of those of most other 
animals of prey, of which many, although 
possessing no such features of interest as 
our little spinner, are regarded with much 
less horror and repugnance. 

Nay, if we are to believe what one of our 
poets tells us, the little arachnidan is not 
half so cruel and predatory as man himself. 
He says 

“ Ingenious insect, but of ruthless mould, 

Whose savage craft as nature taught, designs 
A mazy web of death — the filmy lines 
'J’hat form thy circling labyrinth, enfold 
Each thoughtless fly that wandersnear thy hold, ^ 
Sad victim of thy guile ; nor aught avail - 
His silken wings, nor coat of glossy mail, ^ 

Nor varying lines of azure, jet, or gold : 

Yet though thus ill the fluttering captive fares, 
Whom heedless of the fraud thy toils trepan ; 

Thy tyrant fang that slays the stranger, spares 
The bloody brothers of thy cruel clan ; 

W'hile man against his fellows spreads his snares, 
Then most delighted when his prey is manP 

Yery poetical, indeed ! and unfortunately 
too true, BO far as the human race cou- 
cerned, but not so with regard to the spider, 
for it is one of those few creatures whose 
ferocious disposition prompts them to prey 
upon their own species ; nay, even the gentle 
ties of marital affection do not serve to re- 
strain its thirst for blood, and it is not at all 
an unusual circumstance (and one that we 
have ourselves frequently witnessed), for the 
female to destroy her mate. 

But if there have been minds that have 
dwelt upon such terrible and repulsive fea- 
tures as these, in the history of the arach- 
nidan species, there are also others in whom 
the theme has been productive of those gentle 
and sublime thoughts that suggest themselves 
sooner or later to every right-thinking man 
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who directs his reverent attention to Gk>cVB 
glorious works ; and we shall now conclude 
these few obserfatLons on the humble house- 
(^ider, hj quoting t^ lines of one’*^ whom the 
conBidBration of its habits inspired with a sen- 
'^fOent of religious awe and veneration : — 

See how threads with threads entwine ; 

If the eyening wind alone 
Breathe upon it, all is gone. 

Thns within the darkest place 
Creative wisdom thou may'st trace ; 


feeble though the insect be, 

Still He spealpi through that to thee. 

As within the moonbeam I, 

God in glory sits on high, 

Sits where countless planets roll, 

And from thence controls the whole. 

There, with threads of thousand dyes, 
Life’s bewildering web he plies, 

And the Hand that holds them all 
Let’s not even the feeblest fall.” 

Liverpool. Jambs Samuelson. 


THE CONJUNCTION OF THE PLANETS JUPITER AND VENUS, ON THE 
MORNING OF JULY 21st, 1859. 


The year 1869 was, on the whole, poor in 
astronomioal occurrences. In this respect it 
offered a strong contrast to its immediate 
predecessor ; for, in 1858, astronomers were 
gratified by the discovery of four new aste- 



Talescopic View of Nearest Approximation. 


Tmd$$ the return of two known comets, and 
Aa ime3i^>ected appearance of four unknown, 
out wf which was the ever memorable ‘*Do- 
nati,’* •• w«31 M by the occurrence of a lunar 
and s(dar eclipse* visible from this country. 

• Oehtenschlager. 


In 1860, whatever chance visitors may come, 
we have again a lunar and solar eclijse to 
expect, both visible from England, and tbe 
latter total in Spain and Africa. But last 
year (1869) only one comet and one asteroid 
rewarded the explorers of the heavens ; and 
though four solar eclipses occurred, none 
were total, and all were invisible in England, 
being displayed only to that select assemblage 
of observers likely to view them in the far 
Southern Ocean, or from Siberia, the northern 
part of North America, and Greenland ; and 
the two lunar eclipses were announced to be 
visible from Australia and Asia. 

The occultation of Saturn by the Moon, 
on May 8th, was the occurrence most nearly 
resembling an eclipse, visible from this coun- 
try, and carefully it was observed when the 
day came. But there was one mor^ pheno- 
menon to be seen in the year 1869, and that 
one of rare occurrence, namely, the unusually 
near approach (in apparent position) of the 
planets Jupiter and Venus, at about a quarter 
to four o'clock, on the morning of July 21st. 
This was foretold in the “Nautical Almanac" 
of the year, in the following not very exciting 
terms : — 

“July 20, U** 45® ? cj V .♦». 90® PS.” 
The attractive “ Illustrated London Alma* 
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nao," however, gave a more leogtheiLed ao- 
ceunt of the promised phenomenon, illus- 
trated by a woodont sure to catch the eye, 
though the reader could at first hardly believe 
it was intended to represent an expected ap 
pearanoe, so singularly near were the planets 
placed to each other. 

A few words may here be added with ad- 
vantage on the subject of planetary conjunc- 
tions. The planets — that is, the principal 
planets, not including the asteroids — run in 
tracks very similar to each other, as viewed 
from the earth ; but as they all appear to 
travel with very different degrees of speed, 
they frequently overtake each other. The 
annexed illustration is intended to show how 



Portions of tho Orbits of Jupiter and Venus, 
the path of Jupiter runs part of its way north 
of that of Venus, and part of its way south ; 
also how Venus, from moving actually quicker 
than Jupiter, and also from its being much 
nearer than Jupiter to us who view it, will 
traverse a portion of the celestial vault in 
twenty days, which will occupy Jupiter nearly 
four months. Whenever it overtakes Jupiter 
a “ conjunction” occurs ; but the curious 
thing in the present instance was, that it 
outran Jupiter this time, so close to the point 
where its orbit crosses that of Jupiter, that 
the two planets appeared to the naked eye 
as one star. Such an occurrence was already 
on record ; for Kepler states that, on the 9th 
of January, 1691, he and Moestlin witnessed 
an oocultation of Jupiter by Mars, and that 
the red colour of the latter on that oooasimi 


clearly indicated that J upiter was the further 
of the two planets. He also mentions tlmtf 
on the 3rd of October, 1690, Moestlin yrit* 
nessed an ocoultation of Mars by Venus. 
On this subject, however. Professor Grant 
remarks— “It is to be borne in mind that 
these observations were made before the in- 
vention of the telescope, so that it is doubtful 
whether, in either of these cases, the one 
planet was actually superposed above the 
other.” He adds that phenomena of a si- 
milar nature have occurred in more recent 
times. They are, however, extremely un- 
usual, and this conjunction was alluded to 
early in the year by Professor Wolfers, of 
Berlin, as a “ rare phenomenon.” 

The writer was fortunate enough to see it 
under circumstances more favourable than 
those enjoyed by the illustrious Kepler, hav- 
ing been one of a party of nine persons who 
assembled in the chiUy morning twilight of 
July 2l8t, shortly after three o’clock a.m., 
for the purpose of viewing the conjunction 
through an old three-inch Dollond telescope. 

The upper part of the sky was pretiy 
clear, and though the rapidly-increasi^ 
light allowed but few stars be ^n, 
moon was fcpigttj but tfoe whole 
horizon, to the height of several 
obscured by a reddish fogp shaded off into 
indistinct dhoy plpuds. At first sjght* 
despaired of seeing ^ything ; but we 
looked, one small star shone out in an inter- 
stice between the clouds. It was no other 
than our much desired planets, for this time 
appearing as a double star of unusual compo- 
sition. The astronomical eye-pieces of the 
old telescope had been for some reason dis- 
carded by us, in an observation of the moon 
on the preceding evening, and the terrestrial 
eye-piece was now employed. The planets 
were stijl half concealed by fog. Venus ap- 
peared through the telescope of a deep yellour 
colour, Ji^)iter a dull grayish white, aud ^ 
about this distance from each other : q 
S unrise rapidly ^preached ; V enus ^ 
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became paler, and Jupiter more and more 
indistinct from its gray colour, thougli its 
outline was defined with, some sharpness. 
The planets, as long as visible, neared each 
olber, and, though occasionally concealed by 
clouds, had risen to a somewhat clearer at* 
mosphere as they gained their nearest position, 
represented in the first illustration. Almost 
immediately afterwards, a larger drift than 
usual closed the observation by completely 


concealing the planets. But the sight re- 
mained vividly impressed on the mind's eye, 
with that peculiar clearness which seems to 
belong to the remembrance of celestial ob- 
jects; and the writer is glad to give that 
remembrance a tangible form, by transferring 
a record of it to the pages of Keoeeativb 
Science. 

Mary Ward. 

Trimleston Hoy^Cf near Dublin. 


NOTES ON THE ELAND. 
— — 


The permanent addition to our meadows of 
an entirely new and distinct species of cattle, 
furnishing a wholesome meat of a novel kind to 
our tables, to vary the eternal round of beef, 
mutton, and pork, is an event of very general 
interest. Even as regards its influence upon 



tins sheets of the landscape scenery of our 
agticultural homesteads, there is much in- 
terest in the novel feature, as producing a new 
of impressions of beauty, and present- 
iill^-fresh objects which will be eventually 
blended by arising race of edtists with the 
home associations of older jstanding; for 


groups of Elands will at no very dlstan 
epoch often form ordinary features in the 
ever-attractive pictures furnished by our rich 
meadow scenery. 

The addition, however, of a new and very 
delicious meat, of succulent and wholesome 
character, to the very restricted list of our 
larder stores, is of far more material im- 
• portance. It is well known that too much 
sameness of food is not conducive to health- 
For instance, it has been found upon experi 
I ment that troops fed upon the very finest 
I mutton continuously, even when varied by 
every culinary device to procure variety of 
flavour, have soon lost their usual health; 
which has been restored on recurring to the 
ordinary alternating series of mutton, beef, 
and pork. It is certain that if fish food were 
made to alternate more frequently with our 
more solid meats, that beneficial efiects would 
result ; for it has been observed by medical 
practitioners, in Catholic countries, that 
where on one day in the week fish alone is 
eaten, those disorders immediately arising 
from indigestion are far less frequent than 
with us. In many inland and remotely 
situated localities it is, however, very incon- 
venient to procure fish, even in these days 
of railways, and therefore the occurrence of 
some other means of varying our routine of 
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ordinary food is to be all tbe more thankfully 
accepted. Being, top, of that lighter kind of 
meat which comes under the head of “ game,** 
which is found to bo of easier digestion 
than the flesh of sheep or oxen, the new meat 
is the more acceptable. It resembles venison 
in many of its characteristics, but is more 
succulent, and possesses a flavour of its own 
which many will greatly prefer. 

The Elands, from which we are now led 
to expect an abundant supply of this new 
meat, are natives of South Africa. They 
are the largest of the antelope tribe, to which 
they belong, and appear therefore better 
suited than any of their congeners for the pur- 
poses of forming a domestic breed, furnishing 
a new kind of meat ; though, since their first 
introduction with that view. Dr. Livingstone 
has described many other species of the ante- 
lope tribe, which are likely to be imported 
with a view to acclimation for similar pur- 
poses at future periods. Several very in- 
teresting experiments in the acclimation of 
exotic animals, likely to prove of value for 
domestic uses, are at the present time being 
made in Paris, where a company was recently 
formed (the Socidtd Imperiale d’Acclimation) 
for that express purpose. It was as manager 
of that company, in so far as regarded the 
scientific arrangements for rendering the 
change from tropical regions less trying to ani- 
mals accustomed to a temperature averaging 
above a third higher than that of Europe, that 
Mr. David Mitchell, the energetic and talented 
secretary of the Zoological Gardens, had been 
requested to take up his abode at Neuilly for a 
time ; and it was while there that the singular 
andmysterious accident occurred which caused 
his premature and lamented death. 

It is to be regretted that we have no 
establishment of the kind in England, to 
which the talents of Mr. Mitchell might have 
been devoted at home. The only approach 
to such an undertaking was that established 
by the late Earl of Derby at Knowsley, 
occupying above a hundred acres, where, 


among a magnificent collection of animals, 
the first Elands ever brought alive to this 
country were comfortably located in No- 
vember, 1842. This small herd consisted of 
two male Elands and a female. A fresh sup- 
ply arrived at Knowsley in 1852, but the 
noble owner was not destined to witness the 
success of this last importation. He died 
soon after their arrival, bequeathing them to 
the Zoological Society in the Kegent’s Park, 
where, under the able management of Mr. 
Mitchell, the original herd of five increased 
so rapidly as to render their dispersion neces- 
sary. Several pairs were sold ; and they have 
since increased and multiplied in a satisfactory 
manner, in open parks and meadows, so that 
their acclimation may be said to be complete. 

On their first introduction, it was said that 
oven in their wild state they had so great an 
aptitude to fatten, that a full-grown bull in 
good condition was often found to weigh 
2000 lbs. If this statement could be realized, 
they would be in this respect very little in- 
ferior to our own celebrated short-horns ; but 
experience has not as yet fiJly borne out this 
statement. This may be owing to the in- 
ferior nutritive powers of our grasses to 
those they feed on in their native wilds ; and 
if so, the introduction of some of the coarse 
African grasses as pasture for these animals, 
will, perhaps, enable the breeders of herds 
of Elands to realize in weight and condition 
surpassing even that which was at first ex- 
pected. It was stated also, in the first enthu- 
siasm of the novelty, that the attainment of 
their full growth was extremely rapid. This 
also has been found a somewhat delusive 
hope, inasmuch as it is now affirmed that from 
six to seven years is the earliest period at 
which the animal, as at present acclimated, 
yields what may be termed good “ butcher’s 
meat,** being nearly double the age at which 
mutton of the highest quality becomes fully 
mature ; and almost the same may be said of 
most of the finest beef, which is certainly 
produced at a much earlier age of the animal, 
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than that at which the Eland Tension seems 
likely to be obtained* 

This drawback, though considered a very 
serious one by experienced breeders of cattle, 
is in some degree compensated for by the 
fact that the animal acquires “condition** 
much more naturally, and without the exces- 
sirely rich stimulants used in the stall-feeding, 
by which our finest beef is prepared for the 
market. The gain in this respect may more 
than compensate for the comparative slowness 
at which maturity is acquired in our climate. 
At all events, the herds are increasing in 
number, and also in the somewhat more rapid 
progress to full development; and there 
appears no doubt but that at no distant 
period a regular supply of the delicious meat 
which they furnish will bo found in our 
markets ; though, perhaps, at first, the price 
may be somewhat above that of other meat. 

The first Eland bred in England for the 
table was killed on the 7th of January, 1859, 
at Hawkestone Park, the seat of Lord Hill, 


and the result was, after all drawbacks, si 
ciently favourable to prove the entire suet 
of the experiment, and the certainty tha 
will not be abandoned. The animal kill 
though not more than six years old, weigl 
1176 lbs., and with much less proportior 
bone than in the best-bred “short-hor 
wliile the texture of the lean was found 
be as fine and as richly flavoured, and 
fat firm and delicate. In all the joints gr 
juiciness was remarked, and, in addition 
its value as meat^ it appears to display w 
derful qualities for the formation of a 
markably rich soup. 

On another occasion I may give sc 
account of other kinds of foreign deer tl 
are in progress of acclimation in this count 
some of which promise to equal, if not s 
pass, the Eland, as furnishing additional a 
highly desirable food for the table. 

The engraving is after a photograph tal 
in the Zoological Gardens, Eegent's Park. 

H. Noel HumpheeySc 


THE BALANCE OF LIFE AND DEATH— A TEACHING OE THE AQUABIUJ 


In the vast procession of beings which 
passes before the eyes of God as a pano- 
rama, and of which man catches but imper- 
fect glimpses here and there, the many which 
drop out of the ranks into the jaws of death 
form the tesselated pavement on which the 
successive races tread, secure in their per- 
petuity. Life stands in fear of death, though 
death is but its servant-^a faithful servant — 
appointed by^the Author of life to gather 
life*s tan'^led threads into an order of suc- 
cessive developments. The dying Christian 
may fear death, though assured of immor- 
tality ; and the unthinking worm writhes in 
its expiring agonies, as if it would by a last 
effort strt^^gle into strength once more. 

in the core of the organic uni- 
rene U ^ ^icret of Death, “ who keeps the 


keys of all the creeds ;** yet man is permitt 
to read a part of the mystery in the exp 
riencos of his kind, and in the records 
past ages. He doubts the fact of deat 
while openly admitting it ; for his fear di 
tates a thought directly opposed to reason, 
observation, and to the knowledge that hi 
been revealed— 

“ He thinks he was not horn to die, 

And Thou hast made him, Thou art just.*’ 

Yet when man looks upon Nature, he sci 
everywhere the records of death^s work amon 
the representatives of creative energy. Th 
stratified rocks are but the tombstones in th 
great graveyard of the world ; they cover th 
bones of a million generations, and their in 
scription is, “ The dust we tread upon wa 
once alive.” If the infusion of life int 
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countless forms, each in itself perfect, needed 
nothing less than Almighty power, it needed 
Almighty power too to complete the scheme 
in the institution of dissolution ; and the grim 
king of terrors, before whom the bee and the 
sparrow tremble, perhaps, not less than man, 
became co-worker with God by a wise and 
beneficent appointment : and so the orders of 
being began, and have to this hour continued, 
as a series of dissolving views, in which there 
is no hiatus, but only change; no shifting 
of the focus or the screen, no aberration or 
intermission of the source of light, but an 
unending variety in the pictures. We know 
not how other worlds may fare, but this we 
know, that here death supplies from every 
extinguished picture the colours with which 
the next are painted, and we live — man and 
brute — on the debris of the past. 

I see all this and more in the aquarium ; 
it teaches me lessons in physics, and, I trust, 
also teaches me that the moral and spiritual 
truths of the universe may be illustrated, 
sometimes explained, by a patient study of 
the commonest things. The aquarium is a 
world in little j it sustains itself. For the 
moment, I put aside the law of gravity as 
a universal law, and the presence of the 
atmosphere as a universal thing, and I call it 
a world, needing no aid for its continuance 
and the perfect adjustment of its balance of 
power from external things. I take a vessel 
of glass, a few pebbles, a few pieces of sand- 
stone rock, and a sufficiency of water, and to 
that I commit my fishes and insects, and say, 
“ There is your world ; the order of nature 
is such, that you may henceforth live and die 
without human interference.” I say nothing 
here of the details of management ; I am 
looking for instruction in the laws of life 
and death. 

The two requisites of animal life, food and 
air, must be generated in this world, or it 
ceases to instruct me 5 yet the water contains 
but little of each, and whence is its supply 
to come P God has ordained such a wealth 


of organic forms, that wherever the con- 
ditions of life are found, life takes possession 
of the spot, whether it be the bottom of the 
ocean, the dripping roof of a cave, the ex- 
panse of the viewless air, or the mimic lake 
I call an aquarium. Forthwith the dead 
stones become alive with greenness, the glass 
walls assume the semblance of a meadow, the 
milky hue of the water disappears as the 
earthy particles it held in solution subside, 
and the light that streams through it takes a 
tint of greenness. There is an order of vege- 
tation appointed to occupy such sites, and 
almost every non-metallic, and some metallic 
substances too, become speedily coated with 
confervse, when their surfaces are kept moist 
a sufficient length of time. Were it not so, 
the inhabitants of my world must perish; 
and to prove the fact I try an experiment. 
I place some fishes in a clean vessel of water, 
without pebbles and without rock ; the mo- 
ment the first dim bronzy speck appears, I 
rub it off the glass, and so thwart the course 
of Nature. The fishes soon exhaust the water 
of its oxygen, and though the water attempts 
to renew its supplies by absorption from the 
atmosphere, the compensation is too slow, 
the fishes come gasping to the surface, and 
in a short while perish. 

Even then I learn something from their 
death if I leave the vessel in the bauds of 
Nature. Death has no sooner spread his 
black banner over my household gods than 
life of another kind arises to confound him, 
and the microscope reveals to me myriads of 
animals and plants, and organisms that seem- 
ingly occupy an intermediate place between 
the two great kingdoms, rioting upon the 
wreck that death has made. My half-dozen 
dead fishes have given birth to existences nu- 
merous as the stars in heaven, or as the sand 
upon the sea-shore, innumerable. While 
these devour the banquet death has spread 
for them, while forests of oonfervoid threads 
rise in silken tufts like microscopic savannahs. 
Nature is passing portions of the ichthyio 
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debris through, her laboratory, and the very 
source of life for which they pined and 
perished— oxygen — ^is poured in in large 
measure, and the corruption is quickly 
changed to sweetness. Of the once sportive 
fishes some portions have become air, other 
portions have become water, but the chief of 
their bulk lives already in the vegetation 
which hides their grave, and the moving 
throng with which that vegetation is peopled. 
Grod’s purpose in the working of the laws in 
obedience to which these changes have taken 
place, is manifestly to keep ever true that 
balance of life and death of which He holds 
the beam in His own hands. 

But my aquarium which has not thus 
been interfered with, presents already a simi- 
lar scene of life and bustle. When first sup- 
plied, the milky -looking water was abundantly 
full of gaseous matters, and every part of the 
rough rockwork was, for a time, studded 
with silvery globules. The fishes consumed 
all that in the process of breathing. As the 
water passed through their gills the oxygen 
was absorbed ; that oxygen, by a process of re- 
fined chemistry, and perhaps by the help of 
iron also, gave their gUls a bright red colour, 
gave their blood its red colour too, and by 
other processes not less refiued, sustained the 
balance of life’s functions within them, for 
without it they must perish. We believe 
that not the airiest particle of earth, atmos- 
phere, or water, nor the most minute globule 
of condensed moisture, or the most infinite- 
simal point of meteoric dust, can ever be lost, 
at least during Time, from the fabric of the 
universe. My fishes tell me that the oxygen 
they absorb from the water, they again return 
to it, but in another form. They ^»spire 
oxygen and eajpi^ carbonic acid, just as a 
man does, a^d every other living creature 
that moveth upon the face of all the earth. 
Is it within the reach of human power, even 
when reason, imagination, and fancy combine 
together as a bold triad to look direct upon 
a fhet, to appreciate that principle of terres- 


trial life by which animal and vegetable or- 
ganisms reciprocally labour to maintain the 
balance of atmospheric purity P The carbonic 
acid given off by the animal is poison to it, 
if it accumulate while the supply of oxygen 
is out short. It was carbonic acid as much 
as absence of oxygen that killed our fishes 
just now, for though inhabitants of water 
they were not the less suffocated. Therefore 
I see why, in the tank that has been left alone, 
plants have cast anchor on the glass walls, 
the brown pebbles, and the gray blocks of 
sandstone rock. My fishes breathe and 
breathe. If their numbers are properly pro- 
portioned to the area they occupy, they will 
never exhaust the water of oxygen, never 
render it foetid with carbonic acid, so long 
as one necessity of vegetable life — light — is 
allowed to use its active influence to paint 
the plants green, even as oxygen gives a san- 
guine hue to the gills or lungs of the fishes. 
To those plants the carbonic acid which the 
fishes expire day and night, is as essential as 
oxygen is to the animal economy, and thus, 
without introducing a single scrap of any 
living plant, the balance is sustained, and 
death seems to be kept at a distance. If at 
first I threw in a tuft of callitriche or anacha- 
ris, or any other true aquatic vegetable, oxy- 
gen would be supplied abundantly ; and in 
practice it might be well to begin so, because 
some little time elapses ere the seeds of the 
microscopic forest, the tops of whose trees pre- 
sent to the eye but a felt-like coating of super- 
ficial greenness, are developed into true plants; 
though with a fair amount of indirect day- 
light, and at certain seasons of the year, a few 
hours suffice to set the vegetative process, 
with all its proper consequences, in full ac- 
tion. Many of the readers of this paper will 
call to mind the aquarium that stands in my 
entrance hall. It contains twenty fishes, 
large and small, and not a single scrap of 
vegetation except what has been developed 
in eitn by spontaneous generation. It is 
three years since that was fitted and stocked, 


B1S0EEATIVJ2 SOIENCB* 


Alid committed to tlie management of JS’ature, 
with the sole exception of the external aid 
afforded by regular supplies of food for its 
inmates, which need not be taken account of, 
now that we are considering it as a world in 
which the balance of life and death is sus- 
tained by the operation of principles ordained 
by the Creator. 

It is when we leave the principles and 
Attempt to classify the details of the scheme 
that we become bewildered. The smooth 
revolution of the flywheel and the noiseless 
oscillation of the piston, convince the unpro- 
fessional observer of a great engine, that 
mechanical motions are possessed of poetry ; 
but if he would analyze the relations of the 
cog-wheels, the indications of the “ gover- 
nor,” the “ guage,” and the pressure-valve, 
he must descend to hard facts, and forget for 
a w’hile the sublime suggestions of a system of 
mechanism that throbs like a living creature. 
Admit a full glare of summer sun to the 
aquarium, and forthwith the water loses its 
pellucid fluidity, and becomes deeply tinged 
throughout of a dull green, as if some pig- 
ment had been dissolved in it. Instead of 
plants attached to stones and glass only, and 
animals that float unseen, the whole of the 
water is occupied by visible masses of animal 
and vegetable life ; and if the fishes suffer it 
will be from undue heat, not from the 
addition to the element in which they live of 
this new mass of being. Shut out the sun- 
shine, let the fresh air play over the surface 
of the water, let moderate daylight stream 
through it as before, and speedily the green 
fog clears away, the water again becomes 
transparent, and the balance is restored. 
Monas, euglena, uvella, cryptomonas, 
gonium, and other wondrous infusoria, may 
be detected as constituents of the cloudy 
mass while it lasts, called into being be- 
cause the conditions of the tank were Bueb 
as they required, as if life in embryo was 
everywhere locked up iintil the moment 
came for its liberation, and some particular 
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circumstance was the talisman to set it free ; 
or if we consider created forms to be mar- 
shalled in grand procession, may we not ex- 
pect that every tribe will hurry to its 
appointed place the instant that a door is 
opened P 

Microscopists have long been at war, but 
without bloodshed, as to the place to be 
assigned to certain organic forms which are 
hidden from our common eyesight. While 
the war goes on as to whether desmidiacse 
and diatoraacesB be animal or vegetable, or 
both, let facts suffice us here in the study of 
the aquarium. Docs an animal exhale car- 
bonic acidP Yes. Well, here are plants or 
animals, concerned in keeping up the balance, 
which exhale oxygen, and their name is 
legion. Volvox globator and the bacillarim 
labour as hard to supply the fishes with the 
life-sustaining gas as do the silken threads 
of verdure that line the glass like a carpet. 
Is the possession of starch a distinctive 
feature of the vegetable? Perhaps so. 
Truly hero are desmidiacae that contain 
starch, and if I make the possession of cilia 
the test for assigning certain forms to the 
animal kingdom, I find in the aquarium 
spores of algro furnished with them. Motion 
I know to he no test, because algae spores 
dance through the water gaily till they find 
a resting-place, and when the aquarium was 
first filled, it was by dancing they at last 
found where to pitch their tents, and cease 
their nomad wanderings. But they all work 
together to sustain the balance, and the law 
of “give and take” prevails amongst thenn—- 
the stentor devoims the oscillntoria), rotatoria, 
and monads, and the hydras swallow all ; 
every darting speck is a tomb wherein some 
smaller speck of life is to be buried, and life 
thus prospers on the decay it is itself under- 
going. 

But all this while a fine deposit slowly 
settles among the pebbles, which form the 
lower stratum of this watery world. Be^ 
tween the stones a fine alluvial silt collects 
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and tLickenfl. The first firost, sufficiently 
serere to toucli tlie tank, causes the whole 
green coating to peel off from the glass and 
rook, and while this subsides, to add to the 
thickness of the alluvium — ^how slightly, and 
yet how sufficiently for an example of Nature’s 
working ! — a new growth commences, and that 
balance is restored. Do you not see that 
the chief teaching of geology — the piling of 
stratum npon stratum, the conversion of dis- 
rupted rock and decayed plant and animal 
into rock again— is here exemplified in the 
history of a domestic toy, which contains 
already one example of stratification in the 
silence of watery submergence? A lank 
which has been fitted with loam, pebbles, 
and plants of the brook and river, will, if 
left undisturbed for three years, be in this 
state. Those plants will all have decayed, but 
there will be an abundant spontaneous vege- 
tation. The accumulations of that short 
period will have settled into a close mass, 
almost as hard as stone j and if fishes have 
died in the meantime, and have not been 
removed, their bones will be found overlaid 
with hardened mud, just as we find them in 
the old red sandstone, or the clialk, or the car- 
boniferous rocks, and shall we not call them 
owr own fossils P See again in this case in 
which death has been very busy (for plants 
of large growth soon perish in the absence 
of sunshine, and occasional attendant acci- 
dents will carry off some of the finny pets), 
how life has been equally active on the other | 
side, for such an aquarium will be a hundred 
times richer in those spontaneous growths 
we have already spoken of, and visible forms 
of infusoria and true zoophytes will abound, 
and every class will be more fuUy repre- 
sented, down even to the twilight monad. 

Though this paper must have an end, 
there is no end to the teaching of the aqua- 
rium. It is a watery microcosm of living 
and dead wofiders, and we need not marvel 
that the balance of life and death may be 
observed in its succession of changes, because 


all the physical forces of the universe are- 
locked up within a single bead of dew, and 
all the functions of organic creation are com* 
prised in the economy of a monas termo. If 
God so ordains that life shall be constantly 
soaring from the tomb, if the story of the 
Phoenix ceases to be a fable, need man, the 
victim of doubts and fears, ever fail in his 
trust of that blessed promise, that “this 
mortal shall put on immortality, and this 
corruptible shall put on incorruption.” 
Science may fix his mind on the appreciation 
of God’s wisdom and power as he reads the 
handwriting of the Almighty in Nature, but 
through faith in another revelation must wo 
hope to exclaim, triumphantly, “ O death, 
where is thy sting P O grave, where is thy 
victory P” Or to pass from divine to human 
consolations, we may take up the apostrophe 
of the great Baleigh, and say, “ 0 eloquent, 
just, and mighty death! what none have 
dared, thou hast done ; what none have at- 
tempted, thou hast accomplished j thou hast 
gathered all the might, majesty, and meanness 
of mankind, and hast covered them with these 
tw^o words, “hie jacet'* Nature’s children 
have a dread of death, but Nature herself 
is in friendly compact with the master of 
silence. If the types which are the ideas of 
God, have survived from the oldest rocks to 
this present hour, will not the spirit which 
lives on ideas, and evolves them as the 
aquarium evolves its throng of animalcules, 
live for ever ? It is not hard to believe with 
Tennyson ; — 

“ That nothing walks with aimless feet, 

That not one life shall be destroyed, 

Or cast as rubbish to the void, 

’When God hath made the pile complete.” 

“The pile” will be complete when God’s pur- 
pose is fulfilled in man, to whom it is given 
to hope after eternal life, and with eyes of 
faith to pierce through the veil, and behold 
the wondrous things of eternity. 

Shielby Hibbeed. 
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THE ANECDOTE HISTOEY OF PHOTOGEAPHY. 

COLLECTION II. 


Heliogeapht. — To the discovery made by 
the persevering Niepce, he gave the name 
of Heliograpliy, or sun-painting. He died 
soon after, in 1833. 

Acknowledgment of the Discoveey 
BY THE French Goveenment. — In conside- 
ration of this interesting and remarkable dis- 
covery, the French Chamber of Deputies 
voted an annual pension of 6000 francs to 
Daguerre, and of 4000 francs to Isidore 
Niepce, son of the late photographer, as pur- 
chase-money for the secret of the Daguerreo- 
type ; and for “ the honour of having pre- 
sented the scientific and artistic world with 
one of the most surprising discoveries that 
adorns their country.” France,” said Arago, 
on that occasion, ‘‘has adopted this dis- 
covery, and is proud to present it as a gift 
to the whole world.” 

The Talbotype. — In January, 1839, the 
Honourable Fox Talbot discovered and de- 
clared the method he had perfected for pre- 
paring paper used in the photographic process. 
One was to cover it with a thin layer of chlo- 
ride of silver, made sensitive for placmg in 
the camera by repeated washings. To fix the 
images, he placed the paper in a brine bath, 
or common salt (chloride of sodium), but at 
first it was found that the light parts turned 
bluish on being exposed to daylight. This 
difficulty was soon surmounted. Mr. Talbot 
called his process the Calotype, and he brought 
it to such perfection, that an imago might be 
taken in the camera in less than a minute. 
Early in 1830, Mr. Talbot sent the result of 
his experiments, in the shape of photographs 
on paper, to the various scientific circles in 
London and Paris ; and they were admitted 
to be a vast advance upon all previous accom- 
plishments. As Mr. Talbot protected his 
process by patent, very little was done in the 


way of its public dissemination for years, 
until he generously gave it to the country as 
a free gift. Among the specimens so sent 
were copies of a Hebrew psalm, of a Persian 
gazette, and of an old Latin chart of 1279, 
all wonderfully true to the originals. There 
were also white porcelain vases, shells and 
tapers, and a stand with white hyacinths, to- 
gether with a picture by Corrcgio, all in well- 
disposed light and shade. 

Posture for Taking Portraits. — Somo 
good rules for posture in taking portraits 
have been laid down by M. Schubert, painter, 
of Berlin. He suggests that the posture 
should be easy and unconstrained, the feet 
and hands neither projecting too much, nor 
drawn too far back ; the eyes directed a 
little sideways above the camera, and fixed 
on some object there, but never (as is too 
frequently the case) on the apparatus, since 
this would tend to impart to the face a dolo- 
rous and dissatisfied look. Long arms ' and 
legs should be draum back. 

Attitude foe Stout and Thin Per- 
sons. — Stout persons, says M. Schubert, 
should be placed at a certain distance from 
the apparatus, turning towards it a little 
sideways ; while people of slender proportions 
should be made to sit full in front, and nearer 
the apparatus. 

Position of the Hands. — The hands 
should rest easily on the lap, neither too high 
nor too low, or one hand should be placed on 
the table, the other holding a book, or some 
other object. A thick hand should show the 
thumb in the foreground, with the fingers 
bent a little inwards. A long hand had better 
show the back. A hand of handsome shape, 
neither too long, nor too short, should show 
full two-thirds, with the fingers easily and 
gracefully hanging down. 



EBOUifiAflVE SOIENCi. 


28 i 


Full and othbs Faces. — A full round 
face, with large, mouth, small eyes and nose, 
should be taken in lialf profile, so as to show 
one side of the face in full, with very little of 
the other side. A moderately full face, with 
aquiline nose and handsome mouth and eyes, 
should be taken in three-quarter profile. A 
countenance with strongly-marked features, 
full in front. 

Foe Twin Poeteaits and Family 
GtEOUps. — When two persons are to be por- 
trayed together, one should lean lightly on 
the chair of the other, and the faces of both 
be turned partly to each other, as in con- 
versation. Or they may be placed at a table 
opposite each other, in the same attitude of 
conversation. In arranging family groups, 
care should be taken to place the several- per- 
sons constituting the group at the same focal 
distance. 

Attitude and Deess of the Ladies. 
— In the case of taking the portraits of ladies, 
the addition of a shawl or boa, thrown lightly 
over the shoulders so as to hide defects (if 
any) and distribute light and shadow, are 
recommended as tending to produce a plea- 
sant impression. Yellow and red in dress 
should be avoided, plain coloured dresses, 
neither too light nor too dark, furnishing the 
most pleasing pictures. 

Poeteaits in theie Natueal Coloues. 
—The desideratum of obtaining portraits and 
pictures in all their natural colours has long 
been sought for, as the one thing only wanting 
to give to photography that perfection to 
which other arts and processes have attained. 
Many experiments, but hitherto with unsuc- 
cessful results, have been made to fix and 
transfer to the photographic plate or paper, 
not alone the lineaments, but the latent 
colour of the eye, and of the complexion, and 
the dress. Mr. Hill, an American, is re- 
ported, however, to have discovered a pro- 
cess which developed certain phenomena, im- 
pir#|sihg hiih with the conviction that the 
possible. Mr. Hill, who has given 


to his process the title of the ** Hillotype,” 
states that in the course of his experiments 
one colour, the “ red,*’ in the figure of a vest- 
ment, developed itself brightly. He found, 
further, that the vapour arising from metals, 
such as arsenic, cadmium, zinc, selenium, bis- 
muth, potassium, and sodium, possessed the 
power of developing latent images with their 
lights and shades. The same result was 
obtained with different gases. On one occa- 
sion he obtained a perfect impression in 
colours, and in January, 1851, forty-five 
designs, with all the different colours in per- 
fect gradations. Mr. Hill’s process, how- 
ever, has not been brought into practice, 
and hence it must be viewed ns rather pro- 
blematical or mythical as a matter of actual 
accomplishment. 

The United States Senate and Mb. 
Hill’s Discoveby. — A report on Mr. Hill’s 
process was presented to the senate of the 
United States by the Committee of Patents, 
who stated that they had had explained to 
them the history and principle of the inven- 
tion, of which numerous specimens had been 
laid before them, and they were of opinion 
that the inventor had solved the problem of 
photographic colourations. Mr. Hill had 
arrived at this discovery, by which the works 
of Nature might he copied in their original 
hues, through three years of persevering 
toil, though the discovery had yet to be per- 
fected in its practical details. They recom- 
mend that the maker be placed on the 
records of the senate, and consider the dis- 
covery as one of great prospective utility 
and importance as affecting portraits, land- 
scapes, botany, morbid anatomy, mineralogy, 
conchology, aboriginal history, and paintings. 
A claim to the discovery ha§ since been set 
up in France. 

Fixing and Coloueing Poeteaits and 
P iCTUEESi — It is very well known that some 
of the best and most beautiful portraits and 
pictures are found to fade, and consequently 
a large amount of attention has been given 
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to the best means for rendering them lasting. 
This has been found to be more particularly 
the case with photographs on paper, a want 
of visibility and a yellow tint in time spread- 
ing over the pictures. This matter is consi- 
dered to be of so much importance, that the 
Council of the Photographic Society ap- 
pointed a oommittee to inquire into the cause 
of failure, and to discover the best remedy. 
Light and moisture are looked on as among 
the causes oontributive to failure; but the 
Comniittee, after A long investigation, report 
that the most conlmon cause of fading had 
been the presence of hyposulphite of soda, 
left on the paper from imperfect washing after 
fixing. The action of sulphuretted hydrogen 
gas in the London atmosphere is another 
cause ; and they find that there is no known 
method of producing pictures which will re- 
main unaltered under the continued action of 
moisture and atmosphere in London. The 
committee recommend that trials be made of 
substances likely to protect the prints from 
air and moisture* such as caoutchouc, gutta- 
percha, wax, and the various varnishes. 

Experiments on Coloue by Herschel, 
Hitnt,BioTjANoBecquerel. — Sir JohuHer- 
sohelstates that, in 1840, he got some specimens 
of pAper long kept, which gave a representa- 
tion of the spectrum in its natural colours, 
giving light on a dark ground ; but he was 
not prepared to say that they would prove an 
available pi*ocess for coloured photographs. 


though it brought the hope nearer; Mr/ 
Hunt informs us that he has obtained coloored^^ 
pictures of the prismatic spectrum dark upon 
a light ground, and also on Daguerreotype 
tablets when iodized. In 1854, he obtained, 
on some paper prepared with the bichromate 
of potash and a weak solution of nitrate of 
silver, exposed behind four coloured glasses, 
blue, green, red, and yellow tints. M. Biot 
is of opinion that there are difficulties inherent 
in photogr^kphie pictures* Which render the 
object illuslte* M . BeCj^tterel, on tke> oth^sl 
hand, reports that he hai obtained bright itt|4 
pressioiajj of the spectrum, and highly-colour^ 
drawings* on metallic plates, prepared with 
chlorine* 

CoLOtTEINO POETBAITS AND PlCTUBES.-^ 
This is done upon the same system as minia- 
ture painting, but the colours are used in a 
dry powder. 

How Lono odoht thb PicrtrUB rd 
iN TUB CAMfiBA?— This is a point detef# 
minable by practice, but in a good picture we 
should see first the Whites of the dress, then 
the forehead of the Sitter, aud finally the 
whole of the face and dress. The time, of 
exposure depends on ths intensity ot the light 
and focal length of the lens in sunshine. 

Taking LikenBssSS aftbb DjUth. — A n 
American photographic firm annouUce that 
they not only take portraits of the living, but 
are prepared to take pprtraits after death. 

Chables MayBuBt Aecheb. 


THE GEOLOGY OF THE FIRESIDE— COAL. 


With shutters closed and curtains drawn 
against the blasts of the winter’s wind, we sit in 
cheerful company around the homely hearth, 
enjoying merry gossip, as the sea- coal fire 
sends forth its cheerful blaze that makes our 
faces ruddy. 

What stranger product of all the trea- 
sures of our mother-earth than coal P What 


countless years of manipulation has it under- 
gone in the mysterious laboratory of Nature ! 
What centuries of timber-growth, what ages 
of forests have been exhausted in the accu- 
mulation of its material I How far back in 
time did God’s providence foresee the destiny 
of man, and lay up almost inexhaustible stores 
of fuel for his Tile P What would man be 


X 
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without fireP With forests gone, and no 
knowledge of the mineral wealth that supplies 
their place, what would man have been, — 
what would he have accomplished? By fire he 
cooks his food, and becomes universal in the 
geographical distribution of his race. By 
fire he travels with almost lightning speed 
from realm to realm ; by fire he raises into 
action gigantic machinery, and the most 
powerful of engines. And for the supply 


glistening gneissic lands that first presented 
their rounded crests above the wide expanse 
of sea, had been covered over by tens of 
thousands of feet of Silurian sediments, the 
slow elaborate results of ages upon ages; 
hundreds of feet thick in the slow rolling 
on of time were the great Devonian conglo- 
merates — mighty beaches of that primeval 
age — accumulated ; the trilobites and gro- 
velling shrimps and shell-fish of the lower 



Scenic Illustration of an Ancient Coal- forest. 


and maintenance of this fire he looks to coal, 
—to coal, the chemical and age-elaborated 
product of decayed and perished ferns, club- 
mosses, equisetacea and dicotyledonous trees 
(pines). How historic time seems dwarfed 
almost to nothingness, as we compare the 
length of our own age — the human — with the 
remoteness pf that of the fioral era of the 
coal foimation. And yet time, measurable 
time, was long, longindeed before then. The 


rocks, the uncouth fish, and stranger huge 
crustaceans of the old rod sandstone era had 
withered out as races in the long ceaseless 
stream of physical changes and events ; three 
phases of terrestrial conditions had passed 
for ever clean away ere we come to, and ten 
phases of terrestrial conditions at least have 
been obliterated since, that period of luxu- 
riant vegetation. But let us go back to the 
days of which we speak. 
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Around the 
old Devonian 
uplands, covered 
with pines of 
sombre green, 
and feathery 
araucariie, and 
studded with 
luxuriant groves 
of tree-ferns, the 
dark soil brought 
down by the 
great sludge- 
laden rivers, 
then draining a 
vast continent 
(lying to thewest 
of our present 
island), of which 
we now know 
but fragmentary 
portions of its 
outlines, was 
daily spreading 
further and fur- 
ther, daily in- 
creasing the 
broad low shores 
rank with dense 
masses ofvegeta- 
tion that formed 
numberless te- 
pid, humid jun- 
gles, dark and 
dismal. Amidst 
the dull lurid 
foliage, unenli- 
vened by flow- 
ers, noisome in- 
sects bred, and 
through the 
mouldering pu- 
trescent swamps 
teeming with 
fungi sprouting 
from the rotten 




ft. in. 

4 0 Ooalandblaokshale. 

7 0 Indurated olay. 

0 7 Whinatone. 

4 0 Indurated clay. 

3 0 Coal, shale, and 
sandstone. 

3 0 Coal, shale, and 
sandstone. 

0 9 Sandstone. 

3 0 Inflammable shale. 

4 0 Indurated clay. 

0 6 Inflammable shale. 


9 0 Indurated clay. 


4 8 Indurated clay. 

4 fl Indurated clay and 
sand. 

4 0 Sand-rock. 

2 0 Sand-rock. 

2 0 Sand-rock. 

6 7 Indurated clay. 

0 9 Whinstone. 

3 0 Indurated clay. 

4 0 Coal. 

0 0 Black clay, 

4 8 Indurated clay. 

6 9 Sandstone. 

Lign, 1. — Example of Coal-mea- 
sures and Intermediate Strata. 



wood, sluggish-moving reptiles and great 
newt-like beasts crawled with hideous slimy 
limbs along, while in the black pools and 
lakes innumerable, the swarming shoals of 
harmless mud-flsh raised swelling domes of 
inky water, as, flurried by the great megal- 
ichthy 8, or chased by other wolfish antagonists, 
they rushed for safety to take refuge amongst 
the dense tangles of matted trailing roots. 

From the ruins of Nimroud some one 
brought away a brick, on which, beside the 
initial letter inscribed upon it, were the im- 
printed footsteps of a little weasel which 
had run over it before it was dried, and thus, 
though difierently, the little animal and the 
mighty Assyrian king stamped the signs of 
their existence on the same common ]jit of 
clay. So some of the reptiles that lived in 
the rank groves and muddy lagoons of the 
carboniferous shores, but of which not a bone 
has yet been found, nor any other remains 
discovered, are known to us still by the track- 
marks of their ancient walks, preserved in 
the carboniferous shales amidst the wreck 
of sculptured lepidodendrons and pdlar-like 
*sigillari£B. 

Now the descending land was won oVer 
by the tide and the rotting jungles buned 
under shelly sand, heaped up by ocean 
waves. Banks of encrinites and shells spread 
far inland over the estuary silts and peat 
bogs, to be again covered with dense vege- 
tation, and again submerged. Again and 
again, by such alternations, was the carbon- 
iferous region made the platform of many 
successive stages of coal-material. 

In the open sea the coral polypes were at 
their wondrous labours, and in its depths 
cephalopods crawled amongst densely-studded 
groups of spirifers, and other shells, while 
the degraded and decomposed debris of those 
lime-secreting creatures was gradually massed 
into bank upon bank of calcareous rock, 
examples of which are presented to us in the 
beautiful black and gray marbles of Ireland 
of Derbyshire, and of Belgium. 
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SimUail* blliiki of sliellB) and encri- 

liites Bt^toliod fiu? away firom Europe into 
IxidU» and ire^ widely extended in iN’orth 
and Soutii America, as well as in the Arctic 
regions I and throughout all this wide range 
1^0 coal-plants grew, and alternated with the 
sea, and marsh-formed beds. 

Although we have given, in this brief 
sketch, an outline of the origin of coal, we 
may still ask what is coalP When the 
growth of centuries had formed forest masses, 


exerted, and the quantify of foreign matter 
present, the bituminous particles partook 
more or less of a regular symmetrical semi** 
cylindrical form, like so many squeezed and 
out-drawn pasty pellets* In the course of 
time, when the carbonaceous matter took od 
a stony consistency, these compressed atottis, 
thus arranged side by side, gave that law of 
breakage of the coal-mass which is exhibited 
in the four planes of easy fracture presented 
to us in every block, and which we so com- 



liigh. 2 . — Coal-plants in “ Stony Bind,” from the Ashby Coal-field. 1. Volchnannia diaticha; 2. (Middle 
fipecimen) Ncuroptrris giganica ; 3. Jslerophylliies longifoliai 

and the decayed trees, closely heaped in the monly notice in the easy cleaving of well- 
great shallow bays, were floored in by the warmed coals when we lireak up or stir a 
mud-floods of the rivers, or the silt of the sea, fire. In the fracture of coals, two planes of 
the heat of decomposition and the pressure easiest cleavage are in a longitudinal direction 
of the sediment piled above, produced che- parallel to the bedding of the coal, and two 
mical changes which resulted in the bitumi- others are at right angled to these, and con- 
nous matter of the rotting wood being sepa- sequently across the smaUest diameter of the 
rated or distilled as pure bitumen in innu- particles. 

merabie muikte globules, interspersed with When the coal is very muddy, or much 
vegetable ^Ibre, and sometimes with mud. vegetable fibre retained, the particles of cry s- 
Acoording to ^e intensity of the pressure ^ tallized bitumen preserve their spherical 
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fl^iape, and no* suck special directions of 
cleavage are exliibitedf the lumps breaking 
like any homogeneous stone with an earthy 
fracture. W e have now then simply explained 
the condition of coal, as well as why the hot ' 
coals flake in our grates. 

But to return to our story. We have 
pictured the forest growth of coal-material ; 
we have told how the sluggish rivers wan- 
dered down from the hills and plains, laden 
with sludge, depositing heaps of branches, 
stems, leaves, and trunks of pines and tree- 
ferns amongst the rotting jungles of cala- 
mi tes, lepidodendrons, and sigillarisD over the 
root-matted clay bottoms of sheltered marshes, 
cut off* from the wide and open sea by shingle 
barriers and mud-banks ; how these condi- 
tions alternated with influxes and over-cover- 
ings of the sinking land by the salt sea, and 
hence the alternations of the sandstones and 
limestones with the seams of coal. But then 
came a time when those regions were con- 
vulsed and shattered by tremendous earth- 
quakes and violent volcanic outbreaks. The 
once continuous strata were dislocated, torn, 
broken up, diXidi faulted by the uplift or down- 


Example of “ Upthrow”-fault, Ashby Coal-field. 1, 2, 3, 
4, 5, 6, Seams of coal ; a 5, o tZ, lines of fault ; h c, rock- 
mass iipthrown ; e /, present surface of country, 

throw of the vast disrupted rock-masses, or 
squeezed, contorted, and thrown into anti- 
clinalSf and synclinals, into troughs, basins, 
pr those smaller curvatures known amongst 


miners as ‘‘ horses.*’* Porphyry, basMii, mi 
other molten rocks were forpe4 pp iniJO thp 



Example of a small Coal-basin in the Ashby Coal-field. 
1,2,3, curved seams of coal forming the basin i 
present surface of country. 


fissures, forming dykes, or were exuded as 
lava-currents over the surface, or poured out 
on the sea-bottom, to be covered up by the 
Permian conglomerates and sandstones, by 
which the carboniferous deposits were suc- 
ceeded, and which spread widely over the 
coal-measures, when the latter, broken and 
disrupted, had sunk beneath the waves. Thus 
was the once luxuriant scene obliterated, and 
the teeming soil made desolate and destroyed. 
Yet in all this seeming disorder and violence 
was the benevolence of the great Designer 
made manifest : by this temporary destruction, 
so to call it, of the carboniferous land, the 
coal-stores have been preserved ; by these 
faults and dislocations the coal-measures 
have been made accessible over almost every 
region to man, and by these dykes and fissure- 
walls of molten matter the distinct and sepa- 
rate areas of coal-tracts have been made 
water-tight, and saved from inundation. 

So marked, so marvellous, are the inci- 
dents in the formation, preservation, and the 
accessible presentation of the numerous com- 
I partments of the great storehouses of fossil- 
fuel, that we can hardly bring the mind 
to think they have been effected by the 
natural operation of natural physical forces ; 
but we seem almost to be compelled to rest 
on an instinctive belief of a special ruling, or 

* These latter in some cases only. Usually these 
minor subterranean ridges were formed daring the 
coal period by the pressure of forests or otjier heaTj 
weights causing a ridge on either side, equal to the force 
of the pressure ; just as railway embankments, earned 
over oozy tracts, will cause a ** rising" on either aida 
of the line. 
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particular intervention, of the Higher Power, 
trith a view to the fatnre, — ^then how vastly 
future,— devdiopment of man. No bird, nor 
boast, nor living thing wants Fieb, but Man ; 
no oilier creature can make it, or use it, and 
f we admit design at all in the case of coal- 
formation, that design, that forethought must 
be solely for the human race, or there is no 
design at all. 

As questions are commonly asked, and 
not always lucidly answered, ns to the cha- 
racteristic differences between the various 
kinds of coal, and other bituminous sub- 
stances, wo may briefly remark in this place, 
that cannel coal is a muddy coal, formed, pro- 
bably, of a thin muddy wash of peaty mat- 
ter ; while common coal is chiefly composed of 


sigillaries, and other ordinary carboniferous 
plants and trees, flattened and compressed 
together, and subjected to the bituminous dis- 
tillation-process wo have above described. 
Anthracite is coal divested of its hydrogen, 
which by some means, or by various pro- 
cesses, has been driven off. 

Brown coal is a tertiary, and not a paleo- 
zoic deposit, and is in condition somewhat in- 
termediate, perhaps, between peat and coal ; 
as it retains very commonly so much of the 
woody structure and fibre as to be used, in 
Switzerland and other places on the Conti- 
nent where it occurs, for beams, rafters, and 
other building-purposes, it might be concisely 
designated as bituminized wood. 

S. J. MacTkie. 


STUDIES OF COLOUE. 
— — 


In that suggestive fancy about putting the 
violet into a crucible, wo read the apt expres- 
sion of a poetic and naturally religious mind, 
and perceive its repugnance to anything like 
analysis of those matters which are supposed 
to lie within the province of the beautiful.^* 
The poet’s impatience of dogma was a part of 
that instinct which impelled him to declare 
that the ethereal graces of Nature are not fit 
subjects for the apparatus of the chemist. 
Investigation is, nevertheless, our sole way of 
approaching the knowledge of any kind of 
truth whatever ; and though we may wisely be 
assured that there are mysteries lying deeper 
than the nerves and filaments, and ducts and 
valves, which form the mechanism of a smile 
or a tear — mysteries of sorrow and of joy 
which wholly elude the dissecting-knife of 
the anatomist— our reverential regard of the 
hidden cause need not interfere with the most 
scrutinizing and exact study of material 
agencies. Oistinct and yet dependent phases 
of human ^thought are involved in the con- 
sideration of all objects. There are the joists 


and beams of the temple ; there is the har 
monious proportion of the Builder’s design ; 
there is the faith which these things all sub- 
serve in their degree, and which bids us enter 
and adore. 

In times when the division of employ- 
ments had not been recognized as a principle, 
still less constructed into a system, art en- 
gaged the studious attention alike of the 
priest and the philosopher. Science and re- 
ligion entered into the artist-life of those 
days. Questions which are now left to the 
arbitration of indefinite taste were formerly 
resolved by undeviating law. Such a ques- 
tion, for instance, as the arrangement of 
colours in a picture, or in an ornamental 
design, would have been referred to a 
standard from the decision of which there 
could be no appeal. The artisan — a term, by 
the by, which could never have been origi- 
nated except in such days as we speak of— 
the artisan had constantly in view a surer 
guide than the few traditionary rules which 
are observed by modem workmen. Efforts 
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have of late been made to revive the true 
artistic spirit. Decorative artists, like Digby 
Wyatt, like Owen Jones, like Chevreul, have 
risen among us to protest against a condi- 
tion of art no more reasonable than would 
appear in the practice, not hitherto ventured 
upon by musicians, of composing airs and 
harmonies without the slightest regard to the 
laws of thorough bass. 

The name of Chevreul, mentioned by us 
in conjunction with the names of two emi- 
nent Englishmen, in each of whom the theory 
and practice of their art have met to ad- 
mirably good purpose, may not bo known to 
many readers of these pages. M. Chevreul 
is a French philosopher, who has devoted a 
great part of his life to the practical study of 
the numerous and intricate phenomena of 
colour. His book is an authority on the sub- 
ject, and wo are mainly indebted to it for the 
basis of all the statements contained in the 
present paper.* 

M. Chevreul had attained a considerable 
reputation in his native country by his re- 
searches in organic chemistry, when, being 
appointed director of the dye-works of the 
Gobelins, he began to restrict his laborious 
investigations, which ho now turned into a 
new and separate channel. A rigid inquiry 
into the optical as well as the chemical branch 
of the process under his superintendence was 
first suggested to him as an immediate ne- 
cessity, by certain complaints of a want of 
strength in the black dyes employed, espe- 
cially for the shadows of blue and violet 
draperies. He took great pains, first, to 
ascertain whether or not the dyes in use 
at the Gobelins were inferior to the dyes in 
use at the most celebrated works in France 
and other countries. His comparative expe- 
riments were sufficient to satisfy him that no 
inherent lack of vigour characterized the 
Gobelins’ dyes. Ho was then led to suppose 

* “ The Laws of Colour, and their Application to 
the Arts.” By M. E. Chevreul. Translated by John 
Spanton. Third Edition. Routledge and Co, 


that the real fault belonged to colours whicli 
were brought into juxtaposition with the 
vilified black dyes, and that, in short, the 
whole question turned upon those phenomena 
which pertain to the contrast of colours. For 
ten years did M. Chevr^l pursue an unre- 
mitting course of inquiry, the fruits of which 
will be found in the book we have mentioned. 
Observations on the aspect of coloured sur- 
faces, verified by persons much practised in 
the judgment of colours, were collected by 
him as a basis of fact. In considering the 
relations of the various ascertained pheno- 
mena, and in seeking the principle in w hich 
they are founded, M. Chevreul appears to 
have made the discovery of wffiat he terms 
the ‘‘law of simultaneous contrast of colours.’* 
This law, once demonstrated, becomes a 
means of assorting coloured objects, so as to 
obtain their best possible eficct ; it becomes 
a means also of estimating how far the eye 
is well organized for seeing and judging of 
colours, and whether painters have copied 
exactly the colours of natural objects. M. 
Chcvreul’s book has been justly called “ an 
excellent example of the Baconian method of 
investigation.” But the author docs not, as 
Bacon did, claim for bis system the merit of 
equalizing all students, and making each tyro 
a Titian. The extravagance ridiculed by 
Lord Macaulay, as being akin to the assump- 
tion that Bindley Murray, in his Grammar, 
shows how all men may write as well as 
Dry den, or that Whately’s Logic and Eho- 
toric impart the secrets of arguing like 
Chillingworth, or speaking like Burke, finds 
no place in M. Chevreul's recommenda- 
tion of his own inductive method He is, 
nevertheless, entitled to the honour of having 
given the world a perfect grammar of tho 
prismatic spectrum, and of having fully, 
clearly, and consecutively defined those prin- 
ciples by which the art-student, who cannot 
boast the highly organized natural instinct 
of a Titian, can alone approach to excellence 
in colour. Beyond the important service to 
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piotorial art, we have to consider the value 
of lessons to ail classes of students ; for M. 
Chevreul pursues the subject through the 
several ramifications of painting, staining, 
dyeing, printing, the disposition of draperies 
and furniture, and the arrangement of na- 
tural objects, as in landscape and flower 
gardening. 

Those who desire to compass the scien- 
tific principles of harmony and contrast, will 
do well to read with close attention the in- 
troductory chapters of M. Chevreurs book. 
We can but give a general idea of its utility. 
The law of simultaneous contrast is shown 
by a variety of experimental demonstrations, 
all of which are readily intelligible, and are 
of so pleasing a kind that the most casual 
student soon finds himself studying with an 
interest which expands and deex^ens at every 
fresh example. A ray of solar light is com- 
posed, as most people know, x^rimarily of 
three rays — ^blue, red, and yellow — and inde- 
terminately of various coloured rays, which, 
being distributed in groups, are termed red, 
orange, yellow, green, blue, indigo, and violet 
rays. When light falling on a body is com- 
pletely absorbed by that body, as in falling 
into a deep cavity, then the body apx^ears to 
us black, and it becomes visible to us only 
because of its contiguity with surfaces which 
reflect or transmit light. JN'o bodies are 
known to be perfectly black ; that is to say, 
no bodies exist which absorb light entirely ; 
and it is just by their reflecting a little white 
light that we are enabled to discern their form 
in relief, like other material objects. When 
solar light is reflected by an opaque coloured 
body, there is a reflection of white light, and 
also a reflection of coloured light ; the latter 
being accounted for by the fact, that the body 
absorbs or extinguishes within itself some of 
the coloured rays while reflecting the others. 
A moment*# thought will bring us to the con- 
clusion that, as the absorbed rays and the 
reflected rays must be of different colours, so 
their renimion produces white light again. 


In brief, it may be said, with regard to the 
physical composition of solar light, that if the 
whole of the coloured light absorbed by a 
coloured body were reunited with the whole of 
the coloured light which it reflects, white light 
would be the result. The phrase, “ comple- 
mentary colours,” is used to express this 
property of two oppositely-coloured lights. 
Thus, we call red the complementary of green, 
because green, being combined blue and yel- 
low, makes with red the complement of the 
prism. In the same manner blue is the com- 
plementary of orange (yellow and red) ; and 
yellow is the complementary of dark violet or 
purple (red and blue). With secondary and 
tertiary, as well as with primary tints, the 
same rule holds good ; greenish yellow being 
the comxflementary of violet, and orange- 
yellow of indigo. Such are the leading facts, 
which, roughly laid down, will prepare the 
student for the consideration of many inte- 
resting x>henomona, and for the pursuit of 
many instructive experiments. 

The simultaneous contrast of colours may 
be shown in several ways. If two stripes of 
the same colour, but of unequal tints, be 
placed together, so that the edges meet, we 
shall detect, if the stripes be not too broad, 
certain modifications, firstly affecting the in- 
tensity of the tints, and, secondly, the optical 
composition of the colours. To those modi- 
fications, inasmuch as they cause the colours 
to appear, when looked at together, more dif- 
ferent than they really are, is nppHed this 
designation, “the simultaneous contrast of 
colours.’* The contrast of tone may be treated 
as a separate phenomenon, and wo may gain 
some idea of this separate phenomenon by 
means of a simple, but very curious, series of 
experiments. Two square pieces of unglazed 
paper of a large size (a a), being coloured a 
clear gray, by a mixture of chalk and any 
black pigment, are to be affixed, at a space of 
rather more than half the width of either, 
on a piece of unbleached linen. Then two 
squares of paper of the same size (6 $), 
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coloured, of a darker gray, are to be placed 
one with its edge against the edge of one of 
the pale gray squares, and the other at a dis- 
tance corresponding with the space between 
the pale gray squares ; so that a row of four 
cr a 


squares will bo formed, the two middle squares 
abutting, and the two outer squares, one 
dark, the other pale, having spaces between 
them and the inner ones. When all this has 
been properly done, the light gray abutting 
on the dark gray will appear lighter than its 
isolated fellow, and vice versa. 

The next step will be to demonstrate that 
the modification is not equal over the entire 
surfaces. By means of a card so cut as to 
divide each of the middle squares into three 


parts, it will be found that the receding tints 
are again modified by distance. As a result 
of these two experiments, a third serves to 
demonstrate the extent of contrast of tone ; 


and this it does in a very remarkable man- 
ner. Ten stripes are to be indicated very 


slightly in pencil on a slip of paper, each 
stripe a quarter of an inch in width. Have 
ready in a saucer an evenly -mixed wash of 
any tint, with which lightly cover the whole 
of this series of stripes. When all the 

g 6 


stripes are dry, a second wash is to be placed 
on all save the first stripe ; then a third wash 
on all save the first and second; then a 
fourth wash on all the stripes but the first 
three ; then a fifth wash, omitting the first 
four, and so on to the end, when the tenth 
stripe will be of a depth of ten washes, or 
shades, and all the remaining stripes down 
to the^ first will exhibit a gradual diminution 
of intensity. The scale being completed, a 
strange effect will be at once apparent. In- 
stead of a series of flat tints, we have, as it 
seems, a channelled or fiuted band ; the edge 
of each stripe being lighter against the next 
dark edge, and darker against the next light 
edge. The natural deduction of the facts 
disclosed by these experiments will be. that, 
as the contrast of colour is an infinitely more 
complex affair than the contrast of tone, so 
the calculations required in the arrangement 
or grouping of several hues must form a con- 
siderable part of the artist’s duty. Intricate 
problems have to be solved before a pattern, 
consisting of colours unequally distributed, 
can be pronounced faultless. By reciprocal 
modifications, each affording materid for 
study, it will be seen how, and in what degree, 
red inclines to violet, yellow, and orange 5 
yellow inclines to green, red, and orange ; 
blue inclines to indigo, violet, and greensand 
so on to the end of the seemingly endless 
chapter. The knowledge of all these modi- 
fications is as requisite to insure harmony in 
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wnl in tibn ftwidsr fbvm wefe not tucoess- 

ftilljr imitated. 

33i6ir moB are unknown. In the economy 
of tike plants possessirfg them, they serve no 
l|q^arent purpose, and may even be regarded 
rather as noxious products. It may be sug- 
guested that in some plants, at least, they 
serve the after-purpose of rendering the 
tissues brittle, and so facilitate decomposi- 
tion. Their numbers are occasionally enor- 
mous — ^in rhubarb-root, out of every 100 
grains of the best Turkey, 36 are these 
useless crystals, in East Indian 25, in Eng- 
lish, such as is sold in the streets by men 
dressed up like Turks, 10 — ^buyers of this 
drug judge of its quality by its grittiness. 
This has been considered a puzzle, but the 
explanation is simple : the same ardent suns 
that increase the quantity and power of the 
resinous purgative, pari passUf increase the 
amount of saline ingredients. A lime-tree 
having decayed, was cut down, the bark 
came off in large pieces, and as it fell, 
showers of dust came away, composed of 
the long, flattened prisms peculiar to it. 
Some of the cacti seem to become almost 
wholly composed of raphides. The two re- 
markable specimens of Cereus senilis ^ sent a 
few years ago from South America to Kew, 
win be in the recollection of all ; these were 
supposed to be about one thousand years old, 
were so brittle as to fracture with a touch, 
and required packing in cotton wool, with 
all the care of the finest jewellery. A lively 
description, with sketches, was given in the 
Ulmtrated London News of the day. 

Besides the higher plants, some of the 
ferns and mosses are stated to possess ra- 
phidesy together with plants even lower in 
ihe scale. By favour of Mr. Shirley Hib- 
berd, the opportunity has been afforded of 
eipulMniiig Monfervoid gro^rth, detached by 
the action of frost from an aquarium. It 
was composed, principally, of the mucous 
investment of oscillatoria, with numerous 
oompound crystals (Fig. 5) that dissolved 


rapidly ^in dilute muriatic acid, with nmob 
effervescence, leaving an organic residue. 

Mr. F. Currey has lately met with acicular 
raphides in one of the lower ftingi (Fhlchia 
mesenterica)^ and has ascertained that crys- 
tals were formed rapidly and in immense 
numbers in a myriophillum, as the plant 
decayed. These were of the stellate form, 
and occurred in the intercellular passages. A 
good figure and description of them are given 
in the Fhytologist for April, 1869. 

Most raphides may be well preserved in 



Fig. 5. — Crystalline Mnsees from Mucous Stratum of 
Oscillatoria. G, gelatinous substanco left after 
dissolution of one by acid. 

glycerine or Canada balsam, if it be not an 
object to show the tissues in which they 
have their seat. When mounted on a dead 
black ground, as opaque objects, dry, the 
stellate forms are especially beautiful. To 
obtain them clean for this purpose, the en- 
veloping tissues must be entirely destroyed 
by maceration, the crystals repeatedly 
washed, and afterwards dried. 

Some crystalline masses have been de- 
scribed as occurring in the stem of a fossil 
palm, which appeared to be raphides turned 
to stone I 

Polwized light may be used with ^van- 
tage in the examination of raphides* 
play of the prismatic colours thus developed, 
is often very beautiful. 

Tuiteit West. 
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A CATALOGUE OF ALL THE COMETS WHOSE OEBIT8 HAYE HITHB»TO 

BEEN COMPUTED. 

(Contimed from pago 196.) 

— « 


■ 


PP. 

■ 

d. 

■ 

D 

■ 

B 


81 

1633 

d.h. 
June 14,21 

0 f 

217 40 

0 t 

899 19 

0 t 

28 14 

0*3269 


+ 

Olbers *> 

(10) 

1566 

June 16, 19 
April 22, 0 

104 12 
274 14 

126 44 
176 26 

36 49 
30 12 

0*2028 

0*5049 

... 

+ 

Bouwes S 
Hind 

32 

1658 

Aug 10,12 

329 49 

382 36 

73 29 

0*6773 



Olbers 

83 

1677 

Oct. 26, 22 

129 42 

26 20 

76 9 

0*1776 


— 

Woldstedt 

34 

1680 

Nov. 28, 13 

109 12 

19 8 

64 62 

0*6965 

... 


Pmgrd 

85 

1682 ii. 

May 0, ia 

246 23 

231 7 

61 28 0*2267 



Bitto 

30 

1686 

Oot. 8, 0 

9 8 

37 44 

6 61*0948 

... 

+ 

Peters 

37 

1590 

Feb. 8, 0 

217 67 

165 36 

29 29 0 6677 

... 


Hind 

38 

1698 

July 18, 13 

176 19 

164 16 

87 68 0 1891 

CAJ 

+ 

La Caille 

39 

1696 

July 25, 5 

270 54 

330 20 

61 58 0*6671 

... 


Hind 

(4) 

1607 

Oct. 27, 0 

300 46 

48 14 

17 6 0*6841 

0*96708 

— 

Lehman 

40 

1618 1 

Aug. 17, 3 

318 20 

293 26 

21 28 0*6129 


t 

Pmgrd 

41 

— ii. 

Nov. 8, 8 

*8 6 

76 44 

37 110*3896 

... 

4 - 

Bessel 

42 

1662 

Nov. 12, 16 

28 16 

88 10 

79 28 0*8476 


+ 

Halley 

(80P) 

1661 

Jan. 26, 21 

116 16 

81 64 

33 0 0*4427 

... 

+* 

M6ohain 

43 

1664 

Dec. 4, 11 

130 41 

81 14 

21 181*0258 

LL, 


Halley 

44 

1666 

April 24, 5 

71 64 

228 2 

76 6 

0*1004 

... 

— 

Bitto 

45 

1668 

Feb. 24, 18 

40 9 

193 26 

27 7 

0*2611 


+ 

Henderson \ 

46 

1672 

Feb. 28, 19 
March 1, 8 

277 2 
46 69 

367 17 
297 30 

36 68 
83 22 

0*0047 

0*6974 

... 

+ 

Ditto j 

Halley 

47 

1677 

May 6, 0 

137 87 

286 49 

79 3 

0*2806 

... 


Bitto 

48 

1678 

Aug. 18, 7 

322 47 

163 20 

2 6li 

1*1463 

0*62697 

t 

Le Verrier 

49 

1680 

Bee. 17, 23 

262 49 

272 9 

60 40 

0*0062 

0*99998 

4 - 

Enoke 

iS 

1682 

Sept. 14, 19 
July 12, 17 

301 65 

61 11 

17 44 

0*6829 

0*96792 


Bosenberger 

1683 

66 31 

173 17 

83 47 

0*6633 

0*98324 

+ 

Olausen 

61 

1684 

June 8, 10 

238 62 

268 16 

66 48 

0*9601 

♦.» 


Halley 

52 

1686 

Sept. 16, 14 

77 0 

350 84 

31 21 

0*8260 


+ 

Bitto 

63 

1689 

Nov. 29, 4 

269 41 

90 26 

69 4 

0*1898 



Vogel 

54 

1696 

Nov. 9, 16 

60 0 

216 0 

22 0 

0*8435 



Burckhardt 

56 

1698 

Oct. 18, 16 

270 61 

267 44 

11 46 

0*6912 

... 


Halley 

66 

1<»99 i. 

Jan. 13, 8 

212 31 

321 46 

69 20 

0*7440 


— 

La Oaille 

67 1 

1701 

Oct. 17, 9 

133 41 

298 41 

41 89 

0*6926 


— 

Burckhardt 

68 

1702 ii. 

Mar. 13, 14 

138 46 

188 69 

4 24 

0*6468 


t 

Bitto 

69 

1706 

Jan. 30, 4 

72 29 

13 11 

56 140*4258 



La Oaille 

60 

1707 

Bee. 11, 23 

79 64 

62 46 

88 36 0*8697 


4 - 

Bitto 

61 

1 

1718 

Jan. 14, 21 

121 39 

127 66 

31 81*0264 



Argelander 


Dftta of 

PiiOOTfllJ. 


1583, June 

1556, Feb. 28 
1558, July 14 


1585, Oot. 19 


— Nov. 10 
1652, Dec. 20 
1661, Feb. 3 
ll664, Nov. 17 
1665, Mar. 27 

1668, Mar. 5 

1672, Mar. 8 

1677, April 27 

1678, Sept. 11 
1680, Nov. 14 

1682, Aug. 15 

1683, July 23 
11681, July 1 
1686, Aug. 
1689, Deo. 10 
1695, Oot. 28 

I, Sept. 2 
1699, Feb. 17 

1701, Oot. 28 

1702, April 20 
Il706, Mar. 18 
1707, Nov. 25 
1718, Jan. 18 


Difooverer. 


?. Apian 

P. Fabridus , 
Landgrave Hetad 
In Peru ^ 
Mcmtlin 

Tyoho Brahe . 
Bo. A Bothmanol 
Tyoho Brahe 
Be Bisaen 
Mosatlin 
Kepler 
At Oaachau 
Harriott, etc. 
Heveliua 
Bitto 
In Spain 
At Atx 

[Oottignieo, etc. 

Heveliua 

Bitto 

La Hire 

iKiroh 

Flamsteed 

Bitto 

Bianohini 

In India 

Biohaud 

I Jacob 

La Hire 

Fontenay 

PaUu 

Bianohini 

Oaasini 

Manfredi 

Kirch 


Duration 
of TMdlitf . 


2iiiioniha.f 
ilO weeka.9 
d weelca. 

18 weeha.* 
lQweeka.« 
Iweeka.* 

4 weeks.* 

8 weeks.’ 

6 weeks.* 

5 weeks.* 
Owedca.i* 
4weeka.it 
8 weeks. i* 

8 weeks.t* 
5weeks.i« 

117we6ka.w 

^weeka.t* 

3weeks.i' 

7weeka.i« 
12 days.** 

4 weeks.** 
18 weeks.* t 

5 weeks.** 

6 weeks.** 

2 weeks. 

1 month.** 

2 weeks.** 

3 weeks.** 

4 week^.*’ 

2 weeks. 

2 week.** 

2 weeks.** 

4 weeks. 

8 weeks.** 

3 weeks. 


i According to Olbers, both these orbits y{il\ satisfy the 
observations, and it is as yet impossible to decide between 
them. It had a tail 15° long. 

* A very fine comet, expected to return in 1860. 

* It had a tail 22° loim. This comet formed the subject 
of the observations of Tycho Brahe for the detection of 
parallax. 

^ Elements approximate. Observed also by Tycho Braho. 

* Ve^ uncertain. It had a faint tail 8° long. 

* This orbit was computed about 16 years ago, to 
see whether the comet of 1844 (ii) was identical with this 
one. 

f It had a tall 7° long. 

* It bad a tail 44° loim. 

* Bisoovered also by Tycho Brahe. 

1* An apparition of HaUey's comet Zt had a tail V 
long. 

B Somewhat uncertain. Seen at Lints, August 27, and 
by Kepler, September 1. 

u A sj^endid comet ; it had a tail, according to Lon- 

S omontanus,.104'’ long, and of a reddish hue. Said to have 
eeit visible in the daytime. 

1* Elements only approximate. 

By some supposed to be identical with the oomet of 
1682 ; it was not reobserved, however, as vae anticipated, 
about 179Ji. ^ 

>* j:t had a tail from to 1(P long. 

1* ItJiada^hfi^loof. 


Been chiefly in the southern hemisphere ; both orbits 
satisfy the observation, and it is impossible to say which is 
the correct one. 

1* It bad a tail about 1° long. 

>* It had a tail about 0° long. 

** Elements only approximate. 

A splendid comet, whose tail ultimately reached a 
length of from 70° to 90°. Halley coiyeotured that this was 
a return of the oomet of 1106, 531—^ b.o., but this has 
since been shown to be unlikely. The orbit here given 
supposes a period of 8814 years ; this, however, is sutneot 
to much uncertainty, inasmuch as the observatum might 
possibly be satisfied by an 805 years* ellipse, or even by an 
nyperbolio orbit. 

** An apparition of M(dley*$ comet. It had a tall from 
12’ to 16° long, 

** It had a tail varying from 8* to An elliptio orbit; 
period assigned, 190 years. 

Its nucleus was os bright as a fln^ magnitude star, 
and had a tail 18^ long. 

** Observed very roughly ip the East Indies. It had a 
tail 60° long. Fingrk makes tiie d es 328° 46^ . 

** Observed stuT more imperfectly than the last in the 
southern hemisphere* It had a tail 18° long. ' 

S7 Unoertain. 

88 Observed also by Thomas at Pekin. 

*» Very rouj^y observed; visible to the naked eyei 

so DisooTerM by Oassini, November 29. 








248 EBOBBATIVB SCIENCE. 


»<>. 

Year. 

PP. 

tr. 

ft. 

i. 

q- 

c. 


Calculator. 

Date of 
Discovery. 

Discoverer. 

Duration 
' of VlBibUity. 

62 

1723 

d.h. 

Sept.22»16 

0 t 

42 62 

■> » 

11 14 

a t 

so 0 

0*9087 



Spbrer 

1723, Oct. 12 

At Bombay 

0 weeks.®! 

63 

1729 

June 13, 6 

320 31 

310 38 

77 6 

1*0435 

1*00603 

+ 

Burokhardt 

1729, July 31 

Surabat 

26 weeks 

64 

1787 

Jan. 30, 8 

326 66 

226 22 

18 20 

0*2228 

li. 

+ 

Bradley 

1737, Feb. 6 

In Jamaica 

4 weeks. 

66 

— i. 

June 8, 7 

262 36 

123 63 

39 14 

0-8670 


+ 

Daussy 

La CaUle 

— Feb. 

At Pekin 

(?).” 

11 weeks. 

66 

1789 

June 17, 10, 

102 38 

207 26 

55 42 

0-6735 

... 


1739, May 28 

Zanotti 

67 

1742 

Feb. 8, 4 

217 86 

186 38 

66 69 

0-7666 


— 

Ditto 

1742, Feb. 6 

Cape of G. Hope 
Gnschau 

13 weeks.®® 

63 

1748 i. 

Jan. 8, 4 

93 19 

86 54 

1 63 

0-8616 

0*72130 

+ 

Clausen 

1748, Feb. 10 

2 weeks.** 

69 

— ii. 

Sept. 20, 21 

247 0 

6 2 

46 37 

0*5229 



D ’Arrest 

— 'Aug. 18 

Klinkenberg 

4 weeks.®* 

70 

1744 

March 1, 8 

197 12 

43 45 

17 8 

0-2220 



Betts 

— Dec. 9 

Ditto * 

4 months (?)3^ 
4 weeks. 

(16P) 

1746 

Feb. l.S 0 

140 0 

335 0 

6 0 

0-95 

... 

+ 

Hind 

1746, Feb. 2 

Kindermans 

71 

1747 

March 3, 7 

277 2 

147 18 

79 6 

2-1985 

... 


La Caille 

— Aug. 13 

Cbdeaux 

16 weeks.*® 

72 

1748 i. 

April 28, 18 

215 20 

232 61 

86 28 

0*8404 


— 

Le Monnier 

1748, April 26 
— May 19 

At Pekin 


78 

— «. 

June 18,21 

278 47 

33 8 

67 3 

0*0253 


+ 

Bessel 

Klinkenberg 

Bradley 

4 days.®! 

6 weeks.®® 

74 

1767 

Oct. 21, 7 

122 6^ 

214 12 

12 60 

0*3375 


+ 

Bradley 

1757, Sept. 13 

76 

1758 

June 11, 3 

267 38 

230 60 

68 19 

0-2163 


— 

Pingre 

1768, May 26 

La Nux 

6 months. 


1759 i. 

Mar. 12,48 

303 10 

63 60 

17 36 

0 6846 

0*96768 

+ 

Rosenbergei 

— Dec. 26 

Palitzch 

6 months.®* 

— ii. 

Nov. 27, 2 

63 24 

189 39 

78 69 

0‘7886 


+ 

La Caille 

1760, Jan. 26 

Messier 


77 

— m. 

Deo. 16, 21 

138 24 

79 60 

4 51 

0-9659 



Ditto 

— Jan. 7 

At Lisbon 

14 weeks.®* 

78 

1762 

May 28, 8 

104 2 

348 33 

85 88 

1-0090 


+1 

Burckhardt 

1762, May 17 

Klinkenberg 

6 weeks.®* 

79 

1763 

Nov. 1, 20 

84 68 

366 24 

72 31 

0-4982 

0-09'868 

+i 

Ditto 

1763, Sept. 28 

Messier 

8 weeks. ®^ 

60 

1764 

Feb. 12, 13 

16 14 

120 4 

52 63 

0-6562 

... 


Pingrd 

1764, Jan. 3 

Ditto 

6 weeks.** 

81 

1766 i. 

Feb. 17, 8 

143 16 

244 lOi 

40 60 

0*6053 

... 



Ditto 

1760, Mar. 8 

Ditto 

9 weeks. 

82 

— ii. 

April 26, 23 

251 13 

74 111 

8 1 

0-3989 

0-8640 1 

t; 

Burckhardt 

— April 1 1 

Helfenzriede 

6 weeks.®® 

83 

1769 

Oct. 7, 14 

144 11 

176 3 

40 45 

0-1227 

0-9992 


Bessel 

1769, Aug. 8 1 

Messier 

16 weeks.*® 

84 

1770 i. 

Aug. 14, 0 

366 16 

131 59 

1 34 

0-6743 

0-78683 


Lo Verrier 

1770, June 14 

Ditto 

15 weeks.*! 

85 

— ii. 

Nov. 22, 5 

208 22 

108 42 

31 25 

0-5282 


+ 

Pingr6 

1771, Jan. 10 

La Nux 

11 days.** 

66 

1771 

April 19, 5 

104 8 

27 61 

11 16 

0-9034 

1*00936 

+ 

Kncke 

— April 1 
1772, Mar. 8 

Messier 

16 weekB.*^ 

87 

1772 

Feb. 8,0 

97 21 

263 24 

17 39 

0-9118 

0*67692 

+ 

Gauss 

Montague 

3 weeks.*! 

88 

1773 

Sept. 6, 14 

76 10 

121 6 

61 14 

1*126S 


+ 

Burckhardt 

1773, Oct. 12 

Messier 

27 weeks.** 

89 

1774 

Aug. 16, 19 

317 27 

180 44 

83 20 

1-4328 

1*02829 

+ 

Ditto 

1774, Aug. 11 

Montague 

11 weeks.** 

90 

1779 1 

Jan. 4,2 

87 14 

26 4 

32 30 

07131 


— ' 

Zach 

1779, Jan. 6 

Bode 

19 weeks .*^ 

91 

Il780 i. 

Sept. 30, 22 

246 36 

123 41 

64 23 

0 09C3 

0-9^94 

— 

Cl Over 

1780, Oct. 26 

Messier 

6 weeks.** 

92 

— ii. 

Nov. 28, 20 

246 62 

141 1 

72 8 

0*6162 

... 

— 

Olbers 

— Oct. 18 

Montagne 

Mdebum 

8 days.*® 

93 

1781 i. 

July 7, 4 

239 11 

83 0 

81 43 

0-7768 


+ 

M(f‘chain 

1781, June 28 

3 weeks. 

94 

— ii. 

Nov. 20, 12 

16 8 

77 22 

27 18 

0-9610 



Ditto 

— Oct. 9 

Ditto 

11 weeks.*® 

95 

1783 

Nov. 19, 13 

49 31 

66 12 

47 43 

1*4953 

0*6784 

+ 

Burckhardt 

1783, Nov. 19 

Pigott 

4 weeks ®! 

96 

1784 i. 

Jan. 21, 4 

80 44 

66 49 

51 9 

0*7078 



Mdchain 

— Dec. 16 

La Nux 

23 weeks.®* 

97 

— ii. 

March 10, 0 

137 

36 

84 

0*637 

... 

+ 

Burckhardt 

1784, April 10 

D’Angos 

6 day8.®3 

98 

1786 i. 

Jan. 27, 7 

109 61 

|264 12 

70 14 

1*1434 



M^ohztin 

1785, Jan. 7 

Messier 

6 weeks. 

09 

— ii. 

April 8, 8 

297 29 

61 33 

87 31 

0-4273 



Ditto 

— Mar. 11 

M6chain 

6 weeks.*® 

100 

1786 i. 

Jan. 30, 20 

156 38 

334 8 

13 36 

0-3.348 

0*84836 

— 

Encke 

1786, Jan. 17 

Ditto 

3 days.®* 

101 

— ii. 

July 7, 21 

159 25 

194 22 

50 64 

0-4101 

... 

■f 

M^chain 

— Aug. 1 

Miss Herschel 

12 weeks. 

102 

1787 

May 10, 19 

7 44 

106 61 

18 16' 

(1-3489 



Saron 

1787, April 10 

Mdchain 

7 weeks. 

103 

1788 i. : 

Nov. 10, 7 

99 8 

156 66 

12 27 

1*0630 



Mdchain 

1788, Nov. 26 

Messier 

6 weeks.®* 


Afterwards seen in Europe, with a faint tail 1'’ long. 

** Scarcely perceptible to the naked eye. The orbit is 
a hyperbolic one, and remarkable for its enormous perihelion 
distance, the greatest known. 

33 Elements only approximate. 

3* Visible to the naked eye, with a tail or 8° long. 

33 Very imperfectly observed. An elliptic orbit; period 
assigned, 6*436 years. 

3* Very uncertain. Visible to the naked eye. 

The finest comet of the eighteenth century. On 
February 16 it had a bifid tail, the eastern portion being 
T long, and the western 24'^. Visible in a telescope in the 
daytime. Euler has calculated an elliptic orbit, to which be 
assigns a period of 122,6^ years 1 1 ! The statement of this 
comet having had six tails is believed to be a fabrication. 

»» Elements unr-ertain, but they strongly resemble those 
of the comet of 1231. It passed very near the earth. 

w Observed only during 1746. 

49 Discovered by Maraldi, April 30. Visible to the 
naked eye, with a tail 20^ long. 

Veiy uncertain. 

«s Elements tolerably reliable. It had a small tail. 

4* The first oredfcted apparition of Halley' $ comet. On 
May 5, its taillhif 47^ lon^ 

** Vif ' jle to the naked eye, with a tail 6« tong. 

4i oosMt came near the earth, and moved with 
great rapidity ; it bad a tail 4** long. 

« ItSladafmaU.tail 

Period assigned, 7334 years, Lexell 


4* Visible to the naked eye, with a tail 2%^ long. 

4® Discovered by Messier, April 8. An elliptic orbit. 
Period assigned, 6-025 years. Visible to the naked eye, 
with a tail 3’ or 4P long. 

3® Visible to the naked eye, with a tail from 60® to 80’ 
long. Bessel assigns 2090 years as the most likely period of 
revolution. He has shown that an error of 6" cither may 
increase the period to 2673 years, or diminish it to 1692 
years. 

3^ The celebrated LexelVa comet. The diameter of the 
head, July 1, was 2^’. It had also a small taU, and ap- 
proached within 1,400,000 miles of the earth. 

3^ It had a faint tail, 6° long. 

33 The orbit of this comet is undoubtedly hyperbolic. 
It had a tail about 2’ long. 

3-* The first recorded apparition of Mela'e comet, 

*3 Just perceptible to the naked eye. 

38 A hyperbolic orbit, 

37 Discovered by Messier, January 18. 

3* An elliptic orbit. Period assigned, 76,814 years. 

3® Discovered by Olbers on the same day. 

8® Visible to the naked eye, November 9, with a tail 3’ 
long. It came very near the earth. 

8^ An elliptic orbit. Period assigned. 6*613 years. 

88 Visible to the naked eye, with a tail 2° lon|f. ^ 

83 Not only are the elements uncertain, but it is doubt- 
ful whether the comet ever existed. , 

8* Visible to the naked eye^ with a tail 9^ long, 

"* The first recorded apparition of Encke'e comet, 

*8 Visible to the nakea eye, with a tail 2^® long. 
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m 


B 

B 

1 

fl 

B 


Oalonlator. 

Date of 
Discovery. 

Discoverer. 

Duratton 
of Visibility. 

104 

1788 ii. 

d.h. 

Nov. 20, 7 

c* » 

22 49 

0 t 

352 21 

0 t 

64 30 

0-7573 


+ 

m ;hain 

1788, Dec. 21 

Miss Herschel 

4 weeks. 

105 

1790 i. 

Jan. 16, 6 

60 14 

176 11 

31 64 

0 7581 



Saron 

1790, Jan. 7 

Ditto 

2 weeks.*^ 

106 

— iL 

Jan. 28, 7 

111 4S 

267 8 

66 68 

1-0632 


+ 

Mdchain 

— Jan. 9 

Mdchafn 

3 weeks. 

107 

— iii. 

A(ay21,5 

273 43 

33 11 

63 62 

0*7979 



Ditto 

— April 18 

Miss Herschel 

10 weeks.®* 

108 

1792 i. 

Jan. 13,13 

36 29 

190 46 

39 46 

12930 


— 

Ditto 

1791, Deo. 15 

Ditto 

6 weeks. 

109 


Deo. 27', 6 

136 69 

283 16 

48 1 

0-9662 


— 

Prosperin 

1793, Jan. 8 

Gregory 

6 weeks.®* 

110 

1793 i 

Nov. 4, 20 

228 42 

108 29 

60 21 

0-4034 


— 

Saron 

— Sept. 27 

Messier 

15 weeks. 

111 

-- li. 

Nov. 28, 6 

71 64 

2 0 

61 31 

1-4961 

0*97342 

-f- 

D’Arrest 

— Sept 24 

Pemy 

lOweeks.^® 

(100) 

1795 

Dec. 21, 10 

156 41 

334 39 

13 42 

0*3344 

0*84888 

+ 

Encke 

1796, Nov. 7 

Miss Herschel 

3 weeks.^i 

112 

1796 

AprU 2, 19 

1^ 44 

17 2 

64 64 

1*6781 



Olbers 

1796, Mar. 31 

t )lberi 

2 weeks, 

113 

1797 

July 9, 2 

49 27 

329 15 

60 40 

0-6266 



Ditto 

1797, Aug. 14 

Bouvard 

Sweeks.'^ 

114 

1798 i. 

April 4, 11 

104 69 

122 9 

43 52 

0-4847 



Burckhardt 

1798, April 12 

Messier 

6 weeks. 

116 

— ii. 

Deo. 31,13 

34 27 

249 80 

42 26 

0-7796 



Ditto 

— Dec. 6 

Bouvard 

1 week.^® 

116 

1799 i. 

Sept. 7, 6 

3 39 

99 32 

50 66 

0-8399 


— 

Ditto 

1799, Aug. 7 

Mdohaia 

3 weeks.'* 

(66) 

— ii. 

Dec. 25, 21 

190 20 

326 49 

77 1 

0-6258 


— 

M^chsin 

— Dec. 26 

Ditto 

10 days.'® 

117 

1801 

Aug. 8, 13 

183 49 

44 28 

21 20 

0-2617 



Burckhardt 

1801, June 30 

Reissig 

3 weeks." 

118 

1802 

Sept. 9, 21 

332 9 

310 16 

157 0 

1*0941 


+ 

Olbers 

1802, Aug. 26 

Pons 

6 weeks.'* 

119 

1804 

Feb. 13, 16 

148 63 

176 49 

56 44 

1-077Z 


+ 

Bouvard 

1804, Mar. 7 

Ditto 

3 weeks.'* 

(100), 

1806 

Nov. 21,12 

156 47 

334 20 

13 33 

0-3404 

0-81017 

+ 

Encke 

1805, Oct. 19 

Thulis 

3 weeks.®* 

(87) 

1806 i. 

Jan. 1, 23 

109 32 

251 16 

13 38 

0-9068 

0*74678 

+ 

Gambart 

- Nov. 10 

Pons 

4week8.®t 

120 

— ii. 

Dec. 28, 22 

97 2 

322 19 

35 2 

1-0816 



Burckhardt 

1806, Nov. 10 

Ditto 

14 weeks. 

121 

1807 

Sept. 18, 17 

270 64 

266 47 

63 10 

0*6461 

0*99548 

+ 

Bessel 

1807, Sept. 9 

Paris! 

28 weeks.®* 

122 

1808 i. 

May 12, 22 

69 12 

322 68 

45 43 

0-3898 



Encke 

1806, Mar. 25 

Pons 

1 week ** 

123 

— ii. 

July 12, 4 

252 38 

24 11 

39 18 

0-6079 


— 

Bessel 

— June 24 

Ditto 

10 days.®* 

124 

1810 

Oct. 6, 19 

63 9 

308 63 

62 46 

0 9691 


+ 

Ditto 

1810, Ang. 22 

Ditto 

6 weeks. 

125 

1811 i. 

Sept. 12, 6 

76 0 

140 21 

73 2 

1*0354 

0-09509 


Argelander 

1811, Mar. 26 

Flaugergues 

17 months.®* 

126 

— ii. 

Nov, 10, 23 

47 27 

93 1 

31 17 

1 6821 

0-98271 

t 

Nicolai 

1 — Nov. 16 

Pons 

13 weeks.®® 

127 

1812 

Sept. 15, 7 

92 18 

253 1 

73 67 

0-7771 

0 95464 


Encke 

1812, July 20 

Ditto 

10 weeks.*' 

128 

1813 i. 

Mar. 4, 12 

69 56 

60 48 

21 13 

06991 



Nicollet 

1813, Feb. 4 

Ditto 

6 weeks. 

129 

— ii. 

May 19, 10 

197 43 

42 40 

81 2 

1-2161 


— 

Encke 

— Mar. 21 

Ditto 

6 weeks.®® 

130 

1816 

April 26, 23 

149 1 

83 28 

44 29 

1-2128 

0*9^21 

+ 

Bessel 

1816, Mar. 6 

Olbers 

26 weeks.®* 

131 

1816 

May 1, 8 

267 35 

323 14 

43 6 

0-0486 


+ 

Burckhardt 

1816, Jan. 22 

Pons 

11 days.** 

(87) 

1818 i. 

Peb. 7, 9 

95 7 

254 0 

20 2 

0*7332 


t 

Pogson 

1818, Feb. 23 

Ditto 

4 days.*® 

132 

— ii. 

Feb. 25, 23 

182 46 

70 20 

89 43 

1*1977 


+ 

Encke 

1817, Dec. 26 

Ditto 

18 weeks. 

133 

— iii. 

Dec. 4, 22 

101 66 

89 69 

03 6 

0*8550 



Bosenberger 

1818, Nov. 28 

Ditto 

0 weeks.** 

(100) 

1819 i. 

Jan. 27, 6 

166 69 

334 33 

13 36 

0*3362 

0*84858 

t 

Encke 

— Nov. 26 

Ditto 

7 weeks.** 

134 

— ii. 

June 27, 17 

287 6 

273 42 

80 44 

0*3410 


+ 

Bouvard 

1819, July 1 

Tralles 

16 weeks.** 

135 

— iii. 

July 18, 21 

274 40 

113 10 

10 42 

0*7736 

0*76619 

+ 

Encke 

— June 12 

Pons 1 

6 weeks,** 

130 

— iv. 

Nov. 20, 6 

67 18 

77 13 

9 1 

0*8926 0-68674 


Encke 

— Nov. 23 

Blanpain 

8 weeks.** 


Imperfectly observed on four occasions. Elements 
but approximate. 

®8 visible to the naked eye, with a tail 4° long. 

69 Discovered by M6ohain and Piazzi, January 10. There 
was a trace of a tail to be seen. 

^9 Discovered by Miss Herschel, October 7. An elliptic 
orbit. Period assigned, 422 years. 

An apparition of Encke’i comet. It was just visible to 
the naked eye. 

Very faint. 

Discovered by Miss Herschel, and Lee on the same 
evening j by Budiger, August 16, and by Keoht, August 16, 

Discovered by Olbers, December 28. Elements only 
approximate. 

Discovered by Olbers, August 26. At first faint, but 
afterwards visible to the naked eye, with a tail 1° long. 

^6 Probably a return of the comet of 1699. Visible to 
the naked eye, with a tail from 1° to 3°. 

Discovered at Paris, July 12. The observations were 
very rough. 

” Discovered by Mdchain, August 28, and by Olbers, 
September 2. 

79“Di8covered by Bouvard, May 10, and by Olbers, 
May 12. 

*9 Au apparition of Encke’e comet. Discovered by Pens 
and Bouvard, October 20, and by Huth some days after- 
wards. Visible to the naked eye, with a tail 3^ long. 

81 An apparition of Biela'e comet. Discovered by Bon- 
vard, November 10, and by Huth, November 22. Visible to 
the naked eye. 

Discovered by Ponf, September 20. It was visible 
to the naked eye, with a tall 5° long, an elliptic orbit. 


Period assigned, 1714 years, which may, however, be ex- 
tended to 2157 years, or reduced to 1404 years. 

8J Discovered by Wisniewski, March 29. 

8^ Elements only approximate, 

8* A very celebrated comet, conspicuously visible in the 
autumnal evenings of 1811. It had a tail 25° long, and 6° 
broad. The most reliable computations assign a ]|^riodio 
term of 3065 years, subject to an unoertoinW of not more 
than 43 years. The orbit of this comet is liable to much 
planetary perturbation. 

89 An elliptic orbit. Period assigned, 875 years. Visible 
to the naked eye. 

87 An elliptic orbit. Period assigned, 70'68 years. Visible 
to the naked eye, with s tail 2° long. 

88 Discovered ^so by Harding, visible to the naked eye. 

*9 An elliptic orbit. Peri^ assigned, 70*049 years. 

Bessel anticipates that planetary perturbation will bring 
it back to perihelion, 1^, February 9. It had a short 
tail. 

99 Elements only approximate. 

91 An apparition of Biela't comet. The observations 
were few and indifferent. 

9< Discovered by Bessel, December 28. It moved very 
rapidly. Bosenberger has computed a hyperbolic orbit. 

9i An apparition of Encke^e corned, whose periodicity 
was now discovered. 

9< A very brilliant comet, with a tail 7° long, 

98 An elliptic orbit. Period assigned 5*618 years. Con- 
sidered by Clausen as a return of the comet of 1766 (ii). 

99 Discovered by Pons, Dec. 4. An elliptic orbit ; period 
assigned, 4*810 years. Clausen thought this comet might be 
identioid with tnat of 1743 (i). 

Geo. F. Chambers. 


{To he continued^ 
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MBTBOEOLOGY OF FEBBtJAEY. 

l!%0« 0B8XEY4X10iro AT BldBFlBIJ) H0U8B OBBSBYATOBT. 



^test 


Qveetest 

Amount of 


Heat. 


Cold. 

Bain. 

Degrees. 


Degrees. 

Inches. 

1642 ,, 

.. 50*0 . 


26*0 

4 ■ e 

1848 

.. 48*0 . 


15*7 

. .. 2*8 

1814 .. 

.. 48*5 . 


17*0 

• . • 2*2 

1845 

.. 47*5 . 


20*0 

. .. 0*7 

1846 .. 

.. 58*0.. 


28*0 

. . . 0*8 

1847 .. 

.. 54*0 .. 


20*0 

. .. 1*4 

1848 .. 

.. 56*5 ., 


23*2 

. . . 8*6 

1849 

. . 57*5 . 


28*0 

. , . 0*9 

1850 .. 

.. 57*0 . 


26*0 

, 1*3 

1851 .. 

. . 61*0 . . 


, 285 

• • • 0*5 

1852 .. 

.. 55*5 .. 


22*5 

. .. 1*8 

1853 .. 

.. 42*5 .. 


18*8 

. .. 1*1 

1654 

.. 56*0 .. 


24*8 

. .. 0*8 

1855 .. 

.. 80-7 .. 


6*1 

... 1*5 

1856 .. 

.. 57*8 ., 


21*9 

... 1*9 

1857 .. 

.. 57*5 .. 


19*5 

. .. 0*7 

1858 .. 

.. 51*0 .. 


. 20*5 

. . . 0*8 

-1659 .. 

.. 57*2 .. 


27*4 . 

... 1*2 

The greatest heat in 

shade reached 61 *0° in 1851, 


and only 89*7" in 1855, giving a range of 21 S" in greatest 
heat fbr February during the past eighteen years. 

The greatest cold was as low as 6*1" (or 25*9° of 
frost) in 1855, and never below 28*0° in 1846, giving a 
range of 21*9° for February daring the past eighteen 
years. The coldest years were 1^3, 1844, 1845, 1847, 
1858, 1855, and 1857; and the wannest, 1842, 1846, 
1850, and 1859. In 1655 the temperature fell 9*6° 
lower than in any other year. 

Only 0*8 inch of rain fell in February, 1858, and as 
snnch as 8*6 inches in 1848, giving arange of 8*3 inches 
for February, during the past seventeen years. The 
mean fall of rain for February is 1*4 inches. In seven 
years the fall was less than one inch, and in three years 
it exceeded two inches. £. J. Lowe. 

ASTEONOMICAL OBSEEYATIOI^S 
FOE FEBEUAEY, 1860. 

Thb sun 4 in Aquarius until the 19th, when he passes 
into Pisces. He rises in London on the Ist at 7h. 42m., 
on the IQth at 7h. 27m., on the 20th at 7h. 8m., and on 
the 29th at 6h. 49m. He sets in London on the Ist at 
4h. 46m., on the 10th at 5h. 8m., on the 20th at 
5h. 21m., and on the 29th at dh. 87nx. 

The sun reaches the meridian on the Ist at 12h. 
t8im 49s. ; on the 15th at 12h. Um. 258., and on the 
)|9tk X2h. 12m. 428. 

^fhe eqnation of time on the Isti 18m. 49s. ; on 
th^ 15tb^ 14m. 25s. ; and on the 29th, 12m. 42s. ; 
the )(ei 9 ||tltese amounts before the sun, i.e., the 
eqnA& i tiaiie a4dativ6. 

At Edinbfi^ tad Glasgow the sun rises on the let 
17 minutes lat^, and on the ldlh 12 minutes later 
in liondon. and sell on the Ist 17 minutes earlier, 
and on the Kith 12 minutes earlier. At Dublin and 


Liverpool he rises 7 minutes laterj and sets 7 minutes 
earlier, than in London, and on the X5tb* 5 minutes ; 
whilst at Exeter and Portsmouth he rises on the Ist, 
8 minutes earlier, and sets 8 minutes later than in 
London, and on the Idth 2 minutes, 

Day breaks on the 8rd at 5h. 42m.^ on the 26th 
at 4h. 57m. Twilight ends on the 18th at 6h. 49m. 

The moon is full on the 7th at 2h. 35m. a.m. 

New moon on the 21st at 7h. d9m. p.m. 

The moon is nearest to the earth on the 7th, and 
most distant on the 2lst. Hear Jupiter on the 5th. 

There will be a lunar eclipse on the 7th, and at 
the time of greatest phase (2h. 29m. a.m.) four-fifths 
of the moon's diameter will be obscured, t. e., 0*809 
(moon’s diameter — I *000). It begins at Ih. 2m. a.m., 



Eclipse of the Moon, at Greenwich, Feb. 7tb, 2h. 20ni. a.m. 


and ends at 8b. 56m. a.m. First contact with the 
shadow 79" £i*om the northernmost point of moon’s 
limb towards the east, and last contact 82" towards 
the west. (For direct image.) 

Mercury is in Capricomus, passing into Aquarius 
at the end of the month ; he is unfavourably situated 
for observation. 

Venus is in Aquarius at the beginning, and in 
Pisces at the end of the month. She is still unfavour- 
ably situated for observation. She sets on the 10th at 
8h. 4m. p.m., and on the 20th at 8h. 85m. p.m. 

Mars is very badly situated for observation. He is 
in Scorpio at the beginning, and in Opbiuchus at the 
end of the month, rising on the 10th at 2h. 48m. a.m. 

Jupiter is a fine telescopic object; he is in Gemini, 
rising on the 10th at 6h. 6m., and on the 20th at 5b. 
24m. p.m., being on the meridian on the 10th at 9h. 
51m. p.m., and on the 20th at 9h. Om. p.m. 

Saturn is also favourably situated for observation, 
especially on the 11th, is in Leo, rising on the 
10th at 4h. 58m, p.m. 

UrfmuB is in a favourable situation for observation, 
a little above the Hyades in Taurus. 




mABlLflTB BOlSirOl. 




There are no oootiltaUoiia of atara by the moon of 
a greater magnitnde than the 5th : — 

Eolipaee of Jiiplter*B iatellites at Greenwich 
On the 2nd, at 2h. 57m. ids. a.in., 2nd moon reappears. 
On the 7th, at Ih. 51m. 678. a.m., 1st moon reap- 
pears. On the 8th, at 7h. 20m. 42s. p.m., Ist moon 
reappears. On the 11th, atSh. 9m. 548. p.m., 8rd moon 
reappears. On the 12th, at 6h. 52m. 24a. p.m., 2nd 
moon reappears. On the 14th, at 2h. 46m. 408. a.m., 
1st moon reappears. On the 15th, at 9h. 15m. 87s. 
p.m., Isfc moon reappears. On the 18th, at 8h. 50m. 
238. p.m., 8rd moon disappears. On the 19th, at 
12h. 10m. 8s. a.m., 3rd moon reappears. On the 19th, 
at 0h. 28m. 53s. p.m., 2nd moon reappears. On the 
2l8t, at Ih, 45m. 40s. a.m., 4th moon disappears. On 
the 22nd, at llh. 10m. 39s. p.m., 1st moon re- 
appears. On the 26th, at 12h. 50m. 5s a.m., 3rd moon 
disappears. On the 27t^, at 12h. 6m. ITs. a.m., 2nd 
moon reappears. 

At 11 p.m., meantime, on the 14th and 2l8t, the first 
satellite is on the disc of Jupiter, and on the 17th, at 
the same hour, the second satellite is on the disc. 

E. J. Lowe. 


THINGS OF THE SEASON— FEBRUAEY. 


through whiob, when open, the sky, trets, eloida^aod 
houses appear of a blnish tint. This ippeirannn 
may be explained in the following manner is 
wen known that eyery colour has what is called iu acci- 
dental, or complementary colour, or that colour which, 
together with a given colour, would form white light. 
Thus, if the eye looks steadily at a red wafer on a 
sheet of white paper, it will, when turned away from 
the wafer, see the image of a green wafer. If the 
wafer were blue, it would afterwards see the image of 
an orange wafer. If it were orange-oolonred, it would 
afterwards see the image of a blue one, and so on. 
Now the glass of the ohapel-windows is of an orange- 
yellow tint, henoe the general light inside the chapel 
is of an orange-yellow colour, and, therefore, the eye 
through the unooluured opening sees the landscape 
outside tinted with the accidental or complementary 
colour of orange-yellow, which is blue. If the glass 
were green, the landscape would appear of a reddish 
tint, and so on. It is also a curious fact, that when 
the sun shines through tho opening, it gives the dif- 
ferent objects on which it shines a blue tint, which is 
to be explained in the same way. Perhaps the above 
phenomenon might suggest the idea of forming a 
philosophical toy, for explaining and showing some of 
the properties of light, by fixing coloured glasses, 
with a small hole in the middle, at the end of a tube. 


FOE TAEIOUS LOCALITIES OF GREAT BRITAIN. 

Birds Arriving. — Occasional flights of Hooper 
Swans, and other water-fowl, but no distinct arrivals 
of migratory birds. 

Birds Departing. — Gray Lagg, Bemacle, Laugh- 
ing, aud Brent Geese ; Goosander ; Pin-tailed, Scaup, 
Velvet, Black, and Eider Ducks ; Gadwell, Black-throated 
and Red-throated Divers ; Wild Swan ; Common, Bar- 
tailed, and Green-shanked Godwits ; Sea Curlew, 
White-headed Smew, Silktail, Sanderling, Golden 
Plover, Golden-eyed Pocher, Stock Dove, Dartford 
Warbler, Mountain Finch, Siskin, Lesser Guillemot, 
Knot, Purre. 

Insects. — Hydrophilus caraboides, Berosus luri- 
dus, Dermestes lardarius, 7-spotted Ladybird, Meal- 
worm Beetle, Orange Upper Wing, February Carpet. 

Wild Plants in Flower. — Snowdrop, Stinking 
Bear’s-foot, Great Henbit, Whitlow Grass, Groundsel, 
Common Fur?e, Colt’s-foot, Dandelion, Hepatica, 
Mezereon, Primrose, Creeping Crowfoot, Butcher’s- 
broom. 


J\1t JNfotewortliy’s CTorner. 


Optical Fhxkobcbnok. — There is a somewhat 
curious optical phenomenon to be seen in the chapel 
attached to the cemetery at Tottenham, and probably 
in other buildings, whose windows are similarly con- 
structed, which has not, that we are aware of, been 
hitherto described or explained. In tbe middle of the 
windows Uiere is a losenge-sfaaped casement opening^ 


Hunt’s Cinephantic Colour-Top. — Mr. Note- 
worthy has read with much interest a paper on this 
invention read by Mr. Edmund Hunt before the Phi 
losophical Society of Glasgow on the 16th of Novem- 
ber last, and which is printed in the society’s pro- 
ceedings. This colour-top is distinct from Mr. Gor- 
ham’s, and, according to Mr. Hunt’s view of its action, 
Mr. Gorham is wrong in the explanation he gives of 
the rationale of the phenomena produced by the 
Kaleidoscopic Top. It is impossible to condense the 
substance of Mr. Hunt’s paper into a paragraph, and 
Mr. Noteworthy recommends all who take a practical 
interest in the subject to obtain the full text of Mr. 
Hunt’s essay. He thinks well of Mr. Goodchild’s 
clockwork, to which, nevertheless, he would make 
additions, so as to produce the same effect as those 
which result from the so-called “ rapid and regular 
jerks,” by “ applying a perfectly continuous motion 
to the loose disc.” He thinks Mr. G Godchild’s Top 
should be made with frictional wheels instead s( 
toothed wheels, and that “ the best application of 
wheelwork would be to reproduce the experiments 
on a largo scale, and with the discs vertical, so as to 
be seen by a large audience. The experiments might 
also be exhibited by the magic lantern.” 

The New Intra-Meroxjrial Planet. — Mnoh in- 
terest is now being felt, in the astronomical world, on 
account of the supposed discovery of a new inferior 
planet revolving round the sun, within the orbit of 
Mercury. Public attention was first drawn to the sub- 
by a communication forwarded to the Academy of 
Doienoes at Paris, in September last, by M. Le VahrieTf 
In which he announced that a certain error in the^^eoi- 
helion element of Mercury’s orbit could only be •»- 
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plained on the enppoeitioa ot the exiatenee of another 
and interior perturbing planet The anspected planet 
hat been fon^; it was diacorered transiting the sun's 
disc on March 1859, by M. Lesoarbanlt, at Org^res, 
in the department of £ure-et-Loire, France. Sns- 
pidoua-looking objects wore seen on Ibe sun's disc on 
January 6, 1818, bj Mr. Lloft, and in the summer of 
1647, by Mr. B. Scott, the Chamberlain of the City of 
London, but neither of these observations can refer to 
the new planet though it is by no means improbable 
that it is identical with the object seen by Cassini in 
1672 and 1686, by Short in 1740, and by Montague in 
1761, and by them considered to be a satellite of Venus. 
M. Le Verrier has computed an approximate set of 
elements, from which it appears that another passage 
over the sun's disc will t^e place sometime during 
the fifteen days included between March 25 and April 
10, and September 28 and October 13, 1800, and also 
that the period of the planet's revolution round the 
sun is about twenty days. Further information is 
anxiously looked for. 

Stekeoscopic Phenomena. — A Youthful SlereoBcopist 
offers Mr. Noteworthy the following remarks : — “ I have 
seen some lenses in ^e shape of the annexed diagram : 
a a, lenses of the stereoscope ]bb, rays from lenses on 
the photograph. I think, from the shape of the lenses. 



that their rays would cross each other before coming 
in contact with the picture. Therefore, if a small 
photograph were placed in the stereoscope, the right- 
Imnd lens would cast its ray on the left side of the 
picture, and the left lens on the right side, and the 
right side of the photograph would appear to be seen 
by the left eyi| and the left by the right eye.” — ^Another 
idend e. pkdna to Mr. Noteworthy, that “ if a person 
loolm'' lopg 4nd steadily at a small photographic 
Pjrtdyrft through a stereoscope, so as to see one-half 
^th each eye, the two halves will unite cor- 
except that the half thp Ipft is 


(to me, at least) a little higher than the other. This 
united picture, which is not clear, especially on 
one side, requires to attain it a fktiguing effort (like 
that which many persons experience on first looking 
through a stereoscope before they attain the stereo- 
scopic effect) , but afterwards is at once perceived. The 
apparent interchange which Steeeo saw is perceived 
only at first.” 

A Cheap Telescope. — ^A really useful telescope 
may be made by obtaining a single convex lens of four, 
u five, or six feet focus, which lens can be had 
of an optician for half-a-crown. The tube 
may be made of paper, of the required length, 
to suit the focus of the object-glass. Moke 
also two more tubes of tin for an eye-piece, 
one to slide within the other, the larger one 
to slide in the tube of the telescope. The 
annexed diagram will explain what we mean : 
n is the body ; a is the object-glass ; b c is the 
eye piece. This is somewhat the same tele- 
scope as described in a former paper, but with 
this material difference, a compound eye-piece 
is used in this one, whilst in the former only 
a single eye-glass is used, b is a concave lens, 
and c is plano-convex. By placing n before c, 
it doubles the power of the eye-piece, and gets 
rid almost entirely of the prismatic colours, 
whilst its definition approaches that of an 
achromatic. This eye-piece can be used as a 
pancratio. If you pull c out, you must push 
D nearer to the object-glass. But two or ^ree 
trials will be the best teacher of what we in- 
tend to prove. This telescope will show the 
satellites of Jupiter, and also the dark belt 
across the body of the planet, (b, 4 inches, c, 
4 inches.) 

English Copper Coinage. — A correspon- 
dent asks Mr. Noteworthy about the value of 
^ some coins, to which he has thought it best to 
reply in a note which may interest all readers. The first 
copper coinage issued in bulk by British sovereigns was 
thatof Charles JI., in 1665. It consisted of halfpence and 
farthings. The farthings had on the reverse the figure 
of Britannia, with the motto, “Quatuor Maria vindico.” 
On the obverse they had the head of the king, with 
“ Carolus a Corolo.” On the edge, done by a newly- 
invented milling machine, was the motto, “ Nummorum 
fiamuius,” meaning (it is conjectured) the servant of 
money, as being the lowest kind of English money. A 
farthing of this issue, if as perfect as when first struck^ 
that is, “ ajleur Je coin," as they say, may he worth a few 
shillings ; if at all rubbed, it is only worth a few pence ; 
and if much rubbed, it is only worth its weight in 
copper; those of the same pattern, issued in 1672 
(the same devices, except in the motto of Britannia on 
the reverse), are much more common, and, therefore, 
worth less. The threepenny, foui 3 >enny, and sixpenny 
silver pieces of Queen Elizabeth are almost all com- 
mon, and worth but a trifie more than their intrinsic 
value in silver. There are a few rarities in the series, 
but not likely to be picked up in a chance way. 
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“ Sicilian iE^tna’s blood-red flame was seen 
Fitfully flickering.” 


PHYSICAL EVIDENCES OE THE INTEENAL HEAT OF THE EAETH. 

PABT I. — VOLCANOES AND EAETHQUAKE9. 


The ancients believed in the existence, below 
the surface of the eartb, of vast fiery fur- 
naces, the abode of volcanic agencies, and the 
place of destination for lost souls. Though 
the Greeks, in their fables of Typhaeus, Tar- 
tarus, Pluto, and Vulcan, were indebted to 
more ancient and more noble philosophies 
than their own for ideas higher than the 
Hellenic standard, and though they reduced 
the cosmogonies of India and Egypt to the 
low level of their own familiar gods, enough 
may be seen reflected in their fanciful mytho- , 
logy to show the prevalence, in times of re- | 
VoL.1.— No. . 


mote antiquity, of a vague notion that the 
terrestrial globe is the depositoi^ of exhaust- 
less fires. This idea is illustrated and 
established by the latest and most searching 
investigations of a purely physical kind, and 
is an addition to the list of instances wherein 
science has contributed to the confirmation 
of poetical old-world notions. Perhaps there 
is no instance so happily illustrative of the 
close connection between Poetry and Science 
as this, for assuredly nothing is more bol^y 
poetic than the idea that the solid earth we 
tread is merely the cool outer shell of a ball 
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of fiokl fire, xusr k tiaere any better example of 
tke oapabilitiea of purely indoetiTe pbiloaophy 
than thiB mquiiy affords ns. 

When "Dr* d*aine8 Hutton exploded the 
Wemei^ian doctrines, he proceeded, by a 
purel|r induotiye process, not to explain the 
ori||in ^ things, but to elucidate their exist- 
ing state the agency of known causes. In 
addition to the proposition that the stratified 
rocks are formed of the debris of more ancient 
structures, he set forth the doctrine that sub- 
terranean heat had caused the elevation of 
continents and mountain-chains, and that the 
mechanical derangements of the sedimentary 
strata, as well as the occurrence in them of 
trap-rocks and metalliferous teins* were due 
to the same cause, ‘Which had been chiefiy 
characterized by wonderful energy and ra- 
pidity of action. Wherever granite peaks 
pierce the heaven with their pinhAcles of snowj 
or wherever sections of the earth’s crust are 
made so as to expose the a^Hltlgement of the 
various layers of which it is odtnposed* we 
meet with the first links in the chain of evi- 
dence that fire was the first agent employed 
in the structure of the globe. In the first 
case, we see protruded enormous masses of 
rock exhibiting no traces of stratification, 
but many of a former state of fusion. The 
structure is crystalline and granular; the 
masses are never arranged in beds, but occur 
in enormous blocks and irregular masses, and 
broken by irregular fissures in different di- 
rections. Hard as adamant, with no regular 
cleavage, and so chemically constituted as to 
set aside all notion of an aqueous origin, these 
rocks appear before us as ** the children of 
the fire;** the consolidated remains of a past 
state of incandescent fluidity. 

deferring to the arrangements seen in 
stratified rocks, we always find, when we 
penetrate deep enough, that these are built 
on a fouudifton of granite , while beneath the 
granite itself, whether it forms the mountain 
top or bleak escarpment, or underlies many 
theusaiid feet of sedifiientary strata, no ves- 


tige of a st^tified took k ever found. Thus 
grtoite» lutd imii >f ^rphyry 

and baiutki brd as the 

mbit ahttieat hf All the fotmda* 

tions of the WUrid, f^om the disintegrated 
elements of which, by the ceaseless action of 
hurricane and wave and fire, through a suc- 
cession of illimitable ages, the superincumbent 
rocks have been formed. 

Though every geologist of note now ad- 
mits that the graniUo and trappean masses 
are the results of simple fhsiaii, and that fire 
has been the ehief agent in their production, 
some great differences df opinioii exist as to 
whether similar forces are at present in ac- 
tion, whether, indeed, the cyclopean forge 
still roars and blazes helo#; or has long since 
become exhausted, and, by this time, utterly 
extinguished. Though admitted oU aU hands 
that fire has played an important part in the 
past history of our globe, iUOre than one 
eminent geologist has adopted the opinion 
that whatever neat may have been embow- 
elled in the earth has IdUg since died out, 
and that the outbursts of volcanoes, in com- 
mon with hot springs and earthquakes, are to 
be attributed not to general but to partial 
causes, of which chemical affinities are the 
chief. Let the inductive process guide us 
where it may in this inquiry, let facts teach 
us their several lessons, and let our con- 
clusions be based on the evidence which 
Nature sets before us. 

The phenomena which most directly bear 
on this question are volcanic eruptions, earth- 
quakes, thermal springs, and the peculiar 
figure of the earth. Each of these offers its 
own suggestions, and all are equally open td 
observation, and afford legitimate materials 
for logical deductions. 

Volcanoes are pretty generally distri- 
buted over the whole of the world, even more 
plentifully than is generally supposed. On 
the continents of the old and Uew worlds 
there are about a hundred and ten, while on 
islands in various oceans theire are no less 
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thloi tvtb it iltliinMi md htty being 

found in the isluldi of Jril^ &iid Ooeanin 
aloOe^ In Hie loeal lixtetf of Hiese, the first 
fact whieh siarikes ni is their Oonstant proxi- 
xnitjr to water 1 those on islands being of 
eonrse surroanded by the sea, while those on 
continents are invariably situated on the 
coasts. Referring to those most generally 
known, we find Vesuvius adorning the Bay 
of Naples, Etna presenting its symmetrical 
cone to the bright waters of Syracuse, Hecla 
frowning down on rocky bays and regions of 
“thick-ribbed ice,** Stromboli throwing its 
bright flame day and night over the waves of 
the Mediterranean, while Cotopaxi and the 
other Andean craters are on an extensive 
sea-board. 

But volcanoes, though sprinkled diffusely 
about the world, are nevertheless easily 
arranged into groups of connection, and of 
these groups there are three of special note. 
The first of these is an extensive belt of 
active and extinct craters stretching from 
Terra del Fuego, Ue land of fire, along the 
western coast of South America as far north- 
ward as the tropic of Cancer. This belt com- 
prehends the granitic cones of the Chilian 
ranges, with the ever-burning Yillarica in the 
midst, the three volcanoes of Pasto, the three 
of Papayan, and the twenty active craters of 
Guatemala and Nicaragua. Then, turning 
aside, it embraces Mexico, California, and 
the West Indies, having here a visible 
breadth of at least 60"; while, in all pro- 
bability, it stretches away under the waters 
of the Pacific as far as 160" of east longi- 
tude. Here is an immense series of volcanic 
vents, extending over a space, from north to 
south, of more than six thousand miles, and 
which, running along the western coast of 
America, turns aside in a serpentine line, and 
dips under the Pacific westward, and mea- 
sures again, from east to west, nearly nine 
thousand miles. This is also a region noted 
fbr earthquake violence, for submarine com- 
inoHons, and for the ihost tremendotis evi- 


deiioiiofAgreftftupbeaTiBgfQree. 
the ehain tcff the Andes, we find fiba 
Cotopaxi, a perfect cone capped with snow, 
and of enonnona altitude. Etna has a height 
of 10,873 feet, and Vesuvius 8,932, yet if 
Vesuvius were piled on Etna there would be 
wanting 4^073 feet to equal the enormous 
measurement of this magnificent volcano. 

Another definite line of vcdoanie craters 
may be traced from Alaska, on the western* 



The American Group of Volcanic Craters and Begioni 
of Earthquake. 


coast of North Amerioai hi lat. 58®, acroti the 
opening of ‘CingWilliam Sound to the coastof 
Eiuntai^iatka, a disteitce of ten hundred 
graphieal miles^ Along thii line eaVthqtiwkril 
are frequent, and both sea and litn^ irif# 
ecmtinually agitated by violent 
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which sometimes trsTerse the whole line in 
a series of awful vibrations. At the eastern 
end of this chord are sixteen volcanoes, many 
of them still active, which keep Cape Lopatka 
and the Kurile Islands in a state of con- 
stant disturbance. The line then trends 
southwards, and involves the islands of the 
Japanese group in its convulsive throes of 
earthquake, and dippmg downwards into the 
fifteenth degree of south latitude embraces 



The North-polar Group of Volcanic Craters. 


Sumatra, Java, Sumbawa, Papua, the Priendly 
Islands, and terminates in Tongarira, and 
the other craters in the northern portion of 
New Zealand. This extensive chain is repre- 
sented in the maps in two divisions, because 
the Aleoutian group has some very distinctive 
features. 

The third belt traverses the south of 
Europe from the fortieth degree of north 
latitude to the northern kingdoms of Africa, 
while, from east to west, it extends from the 
Caspian to the Azores. Within this region 
are ttie classic peaks of Etna, Vesuvius, and 
Stromboli, each o| which still maintains its 
activity, seem’ngly exhaustless. Vesuvius 
and Etna have b<A recently exhibited proofs 
that their energies are not yet dead, while 


the ever-burning Stromboli is a fire-beacon 
to the Mediterranean Sea. 

Let us now connect these volcanic groups 
into one geographical system, and it will be 
seen that the earth is belted round with a 
fiery girdle, the main course of which is from 
east to west, but which lets fall at least two 



The Chain connet^ting the North-polar Group with the 
Indian Archipelago and New Zealand. 


great ribbons of convulsive power southward. 
Let it be further noted that the great belt 
and its related lines all traverse either the sea 
itself, or coast-lines in proximity to water ; for, 
even where it crosses the old continent, it takes 
its way by the Caspian, the Black Sea, and 
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bhe Mediterranean, and in its course from 
Japan to the Caspian, through the heart of 
Southern Asia, there are fewer signs of acti- 
vity than in any other part of its course. The 
X)wering Himalayas serve to connect Pon- 
iicherry, which raged violently in 1757, and 
;he “ Terribles,” where there are two craters 
iogether in the Bay of Bengal, with the hills of 
rhian-Shan, where the last great earthquake 
occurred in 1832, and the line then passes direct 
DO the southern shore of the Caspian, where 


Demavend rejoices in a local fiery renown. 
Thus the two great opposing forces. Fire and 
W'ater, have intimate neighbourship in the 
juperficial projection of the globe, and, as we 
ihall see hereafter, they work together in 
nodelling its hills and valleys, determining the 
[jontoiir of its coast-lines, the dotting of its 
3eas with islands, and the building up of ram- 
parts for the defence of continental lines. If 
bhe sea silently, but surely sunders the old 
landmarks, the fire compensates in an hour 
for the spoliation of centuries, and thus, ac- 
cording to God's great purposes, the propor- 
bions of land and water are maintained in the 


face of forces which, separately consideredj 
appear sufficient for supreme domination. 

Supposing that the combinations of cer- 
tain chemical ingredients originated these 
extensive exhibitions of volcanic force, we 
might reasonably expect to find in the pro- 
ducts of combustion a clue to the processes 
by which they are produced. If the chemist 
mingles pounded sugar, chlorate of potash, 
and alchohol, and applies a single drop of 
sulphuric acid, the compound will imme- 
diately take fire. Every tyro can 
perform similar experiments. But 
the accomplished chemist can do 
something more than the tyro in 
this case ; he can take the products 
of the combustion, and, by an ex- 
amination of these, determine out 
of what materials the ashes were 
produced. The conclusion then is 
forced upon us, that if volcanic ope- 
rations were brought about by the 
meeting together of materials cal- 
culated to give rise to combustion, 
the theory of such explosions would 
long since have been built upon a 
firm chemical basis. Such has not 
been done, for the simple reason that 
the scoriae and lava ejected from 
active volcanoes afibrd the chemist 
no evidence of such a special cause. 
A notable fact is the force exerted 
in volcanic action. Cotopaxi, in 1738, threw 
its fiery rockets 3000 feet above its crater, 
while in 1744 the blazing mass, struggling for 
an outlet, roared like a furnace, so tliat its 
awful voice was heard at a distance of more 
than six hundred miles. In 1797 the crater 
of Tunguragua, one of the great peaks of the 
Andes, flung out torrents of mud, which 
dammed up rivers, opened new lakes, and in 
valleys of a thousand feet wide made deposits 
six hundred feet deep. The stream from 
Vesuvius, which, in 1737, passed through 
Torre del Greco, contained 33,600,000 cubic 
feet of solid matter; and, in 1794, when Torre 



The European Group, from the Caspian to the Azores. 
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some great and general cause, such only as 
the hypothesis of the central heat of the 
earth affords us. That hypothesis supposes 
the earth to contain within it a mass of heated 
material ; nay, it supposes the earth to be a 
heated and incandescent body, habitable only 
because surrounded with a cool crust — the 
crust being to it a mere shell, within which 
the vast central fires are securely inclosed. 
And yet not securely, perhaps, unless such 
vents existed as those to which we apply the 
term volcano ; and, according to the hypothe- 
sis of the central heat of the earth, every 
volcano is a safety-valve, ready to relieve the 
pressure from within when that pressure rises 
to a certain degree of intensity, or perma- 
nently serving for the escape of conflagra- 
tions, which, if not so provided with escape, 
might rend the habitable crust to pieces. 

Passing to earthquakes, the fact which 
first strikes us is their intimate connection 
with volcanoes. Shocks of earthquake usually 
accompany volcanic fires, and emissions of 
sulphureous fumes, watery vapour, and even 
mud, sometimes accompany the occurrence of 
these convulsions. This was the case in 
the great earthquake which happened in 
Sicily, in October, 1835, and which travelled 
100 miles in the space of half an hour. In 
the destruction of Cartago, in Central Ame- 
rica, in January, 1842, the centre of the 
shock was in the midst of a region fruitful in 
volcanic phenomena, and only three leagues 
from a constantly active crater. The whole 
of the West Indian islands are composed of 
volcanic soil, and constitute a portion of a 
great volcanic series, and these islands are 
constantly agitated by the throes of earth- 
quake. The earthquake of Lisbon was one 
of a series of shocks w^hich disturbed the 
whole extent of the volcanic region of the 
south of Europe, and reached even to Africa, 
every portion of the region affected having 
its own volcanic centre, active or extinct. 
Surely chemica. causes will not be sought to 
produce concussions which extend over hun- 


dreds of square miles of surface, the extreme 
points of which are agitated so nearly at the 
same moment! If electrical agencies were 
referred to, no doubt many of the conditions 
required would be fulfilled ; but if the inte- 
rior of the globe is a molten mass of fiery 
fluid, which occasionally breaks forth and 
manifests itself at the surface, electrical and 
magnetic disturbances are to be expected as 
concomitant phenomena ; and these, when 
once roused into action, as indeed they must 
be by such extensive and sudden convulsions, 
would have power to direct, control, and 
even to impress some of their own charac- 
teristics on the general aspect of the convul- 
sion. That they have done so there can be 
no doubt. For four years preceding the ter- 
rible outbreak at Lisbon, the electrical dis- 
turbances were marked and frequent; tre- 
mors agitated the earth, and many geological 
changes took place in the arrangements of 
the strata through the excessive drought, 
which reduced the conducting power of the 
soil. Indeed, on the theory of central heat, 
drought alone, if sufficiently intense, would 
produce earthquakes when the rains occurred 
again ; for, as the strata differ as to their 
capacity for water, some would have their 
conducting power renewed before others, and 
thus become a sort of insulated conductors. 
If the electric fluid accumulated in the air 
sufficiently to discharge itself abundantly to 
the earth, a succession of shocks would occur. 
These shocks would reopen the cracks in the 
earth’s crust in a region where many such 
cracks must abound, water would trickle 
through from the prevalence of heavy rain ; 
this reaching the incandescent mass below, 
would generate steam ; and then, after the 
preliminary rumblings caused by the electric 
fluid, would come the great and terrible ex- 
plosion, crushing in a few moments the monu- 
ments of a thousand years of human toil and 
enterprise and suffering, and changing cities, 
hamlets, and fertile fields into frightful de- 
serts, more rapidly than the light of the suij 
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is obscured by the passing of a cloud or an 
eclipse. 

Here, then, we have an index to the con- 
nection between the sea and the volcano, be- 
tween the occurrence of active volcanic centres 
and areas of earthquake in the open ocean, or 
on a general sea-board. The inland volcanoes 
become extinct simultaneously with the re- 
tirement of the sea from their flanks, but the 
maritime craters are constantly subj ect to the 
action of water, which rushes in huge volumes 
through the fissures below, or creates fissures 
for itself, and thence giving rise to those ex- 
plosions, of which mud, water, and steam are 
the chief products, and to extensive shocks of 
earthquake in their immediate vicinity. 

In all their leading features, earthquakes 
are identical with volcanic eruptions. The 
chief distinctions are, that in the latter the 
action is confined to one fixed spot, while the 
other travels over vast areas ; and while the 
second are accompanied with the ejection of 
scoriae, lava, steam, water, and mud, the 


first seldom ejects anything but steam, me- 
phitic vapours, and mud, and is rather a vio- 
lent displacement of certain portions of the 
earth’s surface, than a fiery eruption of fused 
materials. Still, if we conceive earthquakes 
to arise from the falling in of portions of the 
earth’s crust in places where cracks and 
fissures occur, or the splitting of portions 
into fissures, while volcanoes are direct open- 
ings from the atmosphere to the internal fires, 
we shall at once perceive how such phenomena 
might be expected to occur in the same locali- 
ties, and how, while produced by the same 
general cause, would differ in detail in ac- 
cordance with the difference of circumstances. 
The moment that we admit earthquakes to be 
owing to expansions, contractions, crackings, 
and upheavals of the crust, consequent on 
the action of air and water above, and fire 
below, we have an explanation which removes 
the difficulty, and places the phenomenon 
within the pale of inductive reasoning. 

Shirley Hibberd. 


AUDUBON, THE OENITHOLOGIST. 
— — 


Above the mantel-shelf of a friend I find a 
rare feather, straight like that of an eagle’s 
wing, and so full of beautiful cloudings and 
eff glorious mixtures of colour, that no eye 
can dwell upon it without pleasure. The 
general tone is of a deep Tandy ke brown, 
but in the midst of this beautifully even 
colour are little round circles of light blue, 
scattered over as thickly as are the spots on 
the wings of a Guinea-fowl. These spots are 
surrounded with small rings of a dusky white, 
laid on that delicate pencilling wliich the 
finger of God alone can lay upon flower or 
feather ; the brown running towards the quill 
melts into a deeper and more richly red 
colour, which again gently fades and assimi- 
lates into an indigo blue. Examine this 
feather in any way, the wonderfully light. 


beautiful material, the elasticity of the fibre, 
the strength of the quill, the painting of the 
small plumes, the rich combination of colours, 
the sweet harmony which it presents to the 
eye, and no one but could be struck with its 
beauty. If you take a microscope, you simply 
reveal new wonders at every step you go. 
Should you subject it to any test, you would 
find that a prescient Mind had been before 
you, had weighed each chance, provided for 
every accident, and had, with an almighty 
wisdom, thought out the purpose of the 
feather, and exactly fitted it to its end. 
Waive but this feather, and the dreams of the 
Atheist disappear — the possibility that the 

“ Fantastic dance 

Of atoms mixed together in a chance,” 

should make such will appear a small one 
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indeed; but that tbe same “ chance” should 
so beautifully ornament the feather, so that 
it should so delight the eye which looks upon 
it, besides having an artistic power which 
a long education alone can teach us to ap- 
preciate, is manifestly absurd. Chance might 
have made it brown, black, or green, of some 
dun-coloured mixture ; without chance it is 
so beautiful that the most deeply-leamed, 
thoughtful, and skilful artist could not rival 
it. Observe it even, and it will teach us 
more. Whatever is wise and good in the 
writings of M. de Chevreuil, or our own 
Buskin, upon the contrast and combination 
of colour, may be proved by this feather, 
uay, by a thousand others ; it comes from 
the New World, and the first to reveal its 
wondrous beauties to Europe was John James 
Audubon. 

When the celebrated Bufibn had finished 
the ornithological portion of his history, it 
was not unnatural that he should look at it 
with pride. He believed that he had accu- 
rately described every known species of bird. 
“ He announced,” says an American writer, 
‘'with unhesitating assurance, that he had 
finished the history of the bird.” Twenty 
centuries had given to the ever-seeking know- 
ledge of man only eight hundred different 
specimens, but there was one yet to come 
who would add to the list of the wonderful 
works of Grod in this kind nearly half as 
many more. 

Audubon was that man, and his intense 
devotion to the portion of science which he 
had determined to explore is so vivid, that it 
yet throws its light upon the young when 
daunted by danger, or deterred by difficulty. 
He was born in Louisiana, in the year 1780, 
and he died, after a long and useful life, in 
1851. He was of Erench extraction, some 
say the son of a French admiral, and his 
parents were Protestant. In his earliest 
youth he showed ai extraordinary passion 
for natural history. JETe was always observing 
aom^ animal, or attending some bird; he 


could scarcely control it, but in obedience to 
his father’s wish he went to Paris to finish 
his education, and whilst there studied draw- 
ing and painting under the well-known David. 
After three years he returned to America, 
and again experienced an ardent desire to 
devote himself to ornithology. 

This passion his father sought to cure in, 
perhaps, the most effectual way one could 
imagine. He made his son a present of a 
magnificent estate in Pennsylvania, and he 
urged him to marry. Audubon was already 
in love, and he took the advice ; but, says he, 
naively, “The cares of my household, the 
tender affection I felt for my wife, and the 
birth of two children, did not by any means 
diminish my passion for ornithology. I 
longed to be wandering in the primajval 
forests of the American continent ; an invin- 
cible attraction drew me towards them.” 

The attraction %cas invincible, and Audu- 
bon yielded to it ; he left his home and his 
wife, his children and his estate, and set 
forth on long and perilous journeys. These 
he accomplished absolutely alone. Clothed 
in the leathern dress of the hunter, shod 
with the moccasin of the Indian, depending 
upon a few strips of dried venison, or the 
chance meal which his rifle should bring him, 
tho bold naturalist wandered away from 
friends and relations; far away from the 
haunts of man ; far and deep into the vast 
and pathless forests of America ; far from the 
track of the hunter, or the sound of the 
axe-stroke of the first pioneer; far away 
into solitudes, where the bear hunted un- 
harmed, or the beaver built his dam across 
the silvery stream ; far away into such deeps 
that the sun scarce warmed the rich and 
virgin earth, and the light of the moon 
scarcely penetrated the black solitudes at 
night. 

Years rolled by, he tells us, whilst he was 
away upon this passionate study of God’s 
works. The summers came and went, and 
his wife saw him not. Deep in the woods 
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was he, afar from noise and turmoil, whilst 
in the busy cities came rumours of wars; 
whilst armies engaged, and cannon thun- 
dered, and the dead lay on God’s earth, their 
faces to his sky ; whilst nation rose or fell, 
and statesman tricked or minister deceived : 
of these Audubon knew nothing; silently 
he followed the narrow path of science ; step 
by step he went on, hunting and tracking, 
collecting and drawing, and at each step 
adding another marvel to man's knowdedge 
of that storehouse of all wondrous things, 
the works of the Creator. 

These wanderings commenced in 1810, 
and continued for fifteen years. Fidends, 
who saw his wonderful collection of draw- 
ings, told him of the fame which he would 
gain when the world saw what he had done, 
and urged him to publish. But he answered 
nobly — “ It was not a desire of fame or of 
glory which urged me forward in my long 
exile; I wished only to enjoy ‘tlie works of 
Nature.” 

He however exhibited many of his draw- 
ings to his friends, and to gratify his orni- 
thological devotion, he moved his house- 
hold to the village of Henderson, on the 
banks of the Ohio. Called to Philadelphia 
by the voice of several savans who knew his 
worth, he took with him two hundred of his 
drawings, representing about a thousand dif- 
ferent varieties of birds. Obliged to leave 
town for some purpose, he deposited these 
precious drawings, the results of so much toil 
and labour, with a friend, and was absent for 
about two months. When he came back, he 
found that the worst fortune which could 
happen to him had befallen. Bats had eaten 
their way through the box in which he kept 
his paintings, and had destroyed or eaten 
nearly the whole of them. 

‘‘ Picture to yourself,” cries he, the pain 
I felt on seeing this ! A sharp and sudden 
flame seemed to traverse my brain, and I fell 
into a fever which lasted several weeks. At 
last moral and physical force seemed to re- 


turn to me. I again took my gnn, my game- 
bag, my album, and my pencils, and re- 
plunged into the depths of the forests. Jt 
took me* three years of hard work to repair 
the damage those rats had done me.” 

There is a parallel to this in the story of 
Sir Isaac Newton and his dog Diamond. It 
was a little spaniel of the King Charles 
breed, and used to play with its master. 
Newton was very fond of it, and continually 
caressed it, stroking its smooth head as he 
sat, with his mind occupied with study. 
One night he left his library, and in it the 
luckless Diamond, who, jumping on the 
table, overturned tbe candle, and set fire to 
papers upon which were calculations which 
had cost N ewton years. The fiame destroyed 
them all, and the philosopher, on his return 
to the room, found but ashes. No discovery 
ho ever made renders him greater than the 
mastery he then showed over himself. “ Ab,” 
said he, looking sorrowfully at the dog, 
** Ah, Diamond, Diamond, little thou know- 
est the mischief thou hast done.” 

Audubon was less of a philosopher, but 
he was every inch a naturalist. The three 
years thus spent, he says, were “ three years 
of happiness. Each day I went further from 
the dwellings of man.” It took eighteen 
months more to complete his work, and then, 
no longer hesitating about publishing, be de- 
termined to sail to Europe with his precious 
drawings. Ho had met in April, 1824, at 
Philadelphia, the Prince of Canino, Charles 
Lucien Bonaparte, who had urged him to 
publish his works ; but America, at that 
time, could not offer him a sufficiently pro- 
minent publishing firm, and hence, after 
taking leave of his family, he took his pas- 
sage for England, where he arrived in 1826. 

His reception in England was most grati- 
fying. All the savans welcomed him. He 
brought with him four hundred drawings, 
and these were the theme of general praise. 
They were shown at Manchester, Liverpool, 
and Edinburgh, and excited the admiration 
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6f all who saw them, by their evident fidelity 
and excellent execution. He was received 
with open arms by all men of letters. Pro- 
fessor Wilson, then editor of “ Blackwood,” 
brought him forward as prominently as he 
could, and thus describes him : The hearts 
of all warmed towards Audubon, who were 
capable of conceiving the difficulties, dangers, 
and sacrifices that must have been encoun- 
tered, endured, and overcome, before genius 
could have embodied these (drawings), the 

glory of its innumerable triuniphs 

The man himself is just what you would ex- 
pect from his productions —full of fine enthu- 
siasm and intelligence, most interesting in 
his looks and manners, a perfect gentleman, 
*and esteemed by all who know him for the 
simplicity and frankness of his nature. He 
is the greatest artist in his own walk that 
ever lived.” Cuvier also said that his works 
were the most splendid monuments which 
art had erected in honour of ornithology.” 

Audubon then set about getting his works 
into the hands of the engravers. To produce 
them he found that at least ten or a dozen 
years were necessary j but neither time nor 
expense deterred him. He had not one sub- 
scriber at first, but his friends of the great 
Eepublic of Letters came forward, and in 
Paris, CuTier and Humboldt rendered him 
every assistance. “My heart,” he writes, 
“ was nerved, and my energies braced by the 
reliance on that Power upon whom all must 
depend.” He was not deceived. The Kings 
of England and Prance enrolled their names 
as the first on his list. All the learned So- 
cieties took copies, and the great naturalists 
of each country, especially Humboldt, Cuvier, 
Swainson, and Wilson, besides Herschel and 
Scott, were the warmest in the praise of 
his work. 

In 1828 Audubon again went to America, 
again to explore the vast forests. Hot only 
in the day did he Vatch, but in the nights 
also. “Often,” lays he, speaking of the 
giant night^wl of America, “ when snugly 


settled under the boughs of my temporary 
encampment, and preparing to roast a venison 
steak, or the body of a squirrel, on a wooden 
spit, have I been disturbed by the exulting 
bursts of this nightly disturber of the peace 
that, had it not been for him, would have 
prevailed round my lonely retreat, ^e would 
expose his whole body to the glare of my 
fire, within a few yards of me. The liveli- 
ness of his motions, joined to their oddness, 
often made me desire to ask him to supper, 
and made me think his society would be at 
least as agreeable as that of many of the 
buffoons we meet with in the world.” He 
also exposes Buffoffs mistake as to the dull- 
ness of owls, and the “misery” of wood- 
peckers in the same passage, and says of cer- 
tain ornithologists, “ that to one who has 
lived long in the woods, they might have 
seemed to have lired only in their libraries.” 

In 1830 Audubon eame again to England, 
and towards the end of that year his first 
volume of the “Birds of America” appeared. 
It would be useless here to follow the order 
of publication of his works. Suffice it, there- 
fore, to indicate them. His great work was 
completed in eighty-seven parts, elephant 
folio, containing 448 plates of birds of the 
natural size, beautifully coloured. It was 
published at the price of £182 145. In Ame- 
rica it cost one thousand dollars. It em- 
braced five folio volumes of plates, and fire 
of letterpress, entitled “ The American Or- 
nithological Biography.” There have been 
also various new and revised editions of this 
work. 

Audubon also prepared an edition of 
“ The Quadrupeds of North America,” 3 vols. 
double medium folio, 160 plates, and 3 vols. 
8vo letterpress. In this latter he was as- 
sisted by his sons, Victor G-ifford, and John 
Woodhouse. His style is picturesque, 
bold, and free; in fact, he tells what he 
knows, and what he has gained, from study- 
ing Nature, and tells it well. His works were 
chiefly published at Edinburgh. 
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The great naturalist worked on till he 
died. After exhausting, as we may say, the 
birds of America, he, in 1839, turned his at- 
tention to the animals ; with what result we 
have shown. Ho traversed almost every foot 
of ground in the North American continent. 
He wrought in his age with the ardour of 
youth. The publication of the second vo- 
lume of this valuable addition to natural 
history, was issued at New York in 1850, 
less than a month before his death. 

His work was done, his long wanderings 
had ceased, and the- time had come when he 
should be called to his final home. He him- 
self was aware of this. In the almost last 
letter which he wrote are these words: — 
“ Once more surrounded by all the members 
of my dear family, enjoying the countenance 
of numerous friends who have never deserted 
me, and possessing a competent share of all 
that can render life agreeable, I look up with 
gratitude to the Supreme Being, and feel that 
I am happy.’* 

This was written at the end of 1850— on 
the 27 th of January, 1851, Audubon had 
ceased to live. Hain Feiswell. 


DETEEMINATION OF LATITUDE. 
— «« — 

It is well known that our earth has a motion 
from west to east, caused both by its diurnal 
rotation and annual revolution. It is evident 
that were the earth a homogeneous sphere, 
and at rest, the pendulum would describe 
that line which, if continued, would pass 
through its centre ; in other words, it would 
fall vertically. But as the earth is neither 
homogeneous in figure or structure, nor at 
rest, it is reasonable to suppose that the pen- 
dulum does not fall vertically. Its want of 
uniformity in structure and figure must in- 
fluence this, while its motion must incline 
the pendulum in the said direction. It is 
well known that all bodies have an impulse 
in the direction of any motion to which they 
are subjected, whence it follows that the 


pendulum must not only have this tendency, 
but have its position altered in consequence. 
Other bodies may have this influence with- 
out their position being affected by it. The 
luggage in a train, for example, has a ten- 
dency to move in the direction of the motion, 
and would be shot forward with no small 
force were it suddenly to cease. Friction, 
or direct prevention, which may perhaps be 
termed statical pressure, may prevent motion ; 
neither of which, however, materially affect 
the motion of the pendulum ; the friction of 
the cord and the barrier of the atmosphere, 
supposing the pendulum not hanging in vacuo, 
are not obstacles affecting the present con- 
sideration. It is remarked by Hunt (“ Ele- 
mentary Physics ”), that a falling body has a 
tendency towards the cast, which fact is 
known to^ all philosophers ; and, although I 
have never met with the statement, seems 
impossible not to apply to the pendulum. If 
this is the case, it is CTident that the leaning 
will increase with the motion, and conse- 
quently reach the maximum at the equator. If, 
therefore, a pendulum were caused to register 
its position, magnified by accurate and suscep- 
tible leverage, it could always be known in 
what latitude the observer ^tood, as soon as 
a scale had been properly graduated, and 
marked according to observations. The in- 
strument would not be complicated, although 
great niceness, especially as regards the 
contraction and expansion of its parts, 
would be necessary to render it completely 
effectual. The pendulum, the leverage con- 
nected with it, and the scale, are of course 
its only essential parts. The leverage, if 
not always necessary, is of course so when 
the alteration of terrestrial position would 
be small, in order that the change in the 
position of the pendulum should by suffi- 
cient enlargement be distinctly perceived. 
It need not be said that *an index, or pointer, 
should be connected with the leverage, and 
pass over the scale. 

J. A. Davies, 
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WAYSIDE WEEDS AND THEIE TEACHINGS. 

IN SIX HANDFiri.S.— HANDFUI HI. 

“ Their heads 

Flowers raise, to greet the sun ; and man, too, lifts 
His thankful soul to God for all these summer gifts.” 

Caldeb Campbell. 

^ 


The Plants of the Handful — Honeysuckle and Blue- 
bell, Daisy, Thistles, Wild Chamomile, Ragw'ort, 
and Colt's-foot — Elder Flower — TheBedstraws — 
The one-pieced Corolla — Honeysuckle and Com- 
posite Blossoms — The Composite Family — Inflo- 
rescence — The Scape and Rachis — The Capitu- 
lum — The Spike — Axillary Flowers — The Raceme 
— The Umbel — The Panicle — The Catkin — The 
^Vhorl — Glomerulus, Spathe, and Cyme — Bracts. 



Fra. 4 ^.— Blossom of Common Wild Chamomile. 
<1, disk; b,ra.j; c, peduncle. The leaves are di- 
vided into capillary or hair-like segments. Inflo- 
rescence de^ite. 4 

What have weP.^fcneysuckle, certainly, by 
the scent before we see it, and the “bonny 


bluebell,” and the “wee, modest, crimson- 
tipped” daisy, that Burns wrote of, and that 
Chaucer well-nigh worshipped as well as 
wrote of. These are almost enough to make 




Fig. 44. — Blossoms of Common Ragwort. The in- 
florescence is definite, and arranged in a corymb. 


a handful of themselves. But mind your 
fingers, for there should be prickly thistles 
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amid our gathering this time, and the great 
ox-eye, or, as it is called in some places, 
horse-daisy, and one of those plants which 



Fig. 45.— Leaves of Common Woodruff, arranged in 
a Whorl. 

children call wild chamomile (Fig. 43), and 
the yellow ragwort (Fig. 44), with early spring 



Fra. 46. — Blossom of Common Honeysuckle, in one 
piece, or monopetalous. a, corolla ; 6, calyx ; c, 
stamens ; d, pistil. 

colt*s-fdot, dandelion, and a bunch of elder 
powers. We will not pay our readers the 
couxpliment to suppose they do not know 


every plant we have just named ; probably, 
too, they can tell the bedstraws and the 
woodruff, with their loaves placed round their 
stems in what is called a whorls as shown is 
Fig. 45. These last do not add much to the 
appearance of our Handful ; but should you 
chance to cast your plants aside for a few 
days, you will find that the woodruff has, in 
withering, developed its sweet, new-mown hay 



Fig. 47. — ^ossoms of Common Bluebell, or Harebell. 
The inflorescence is arranged in a panicle, a a, 
leaves of plant; h &, bracts. 

odour, and still more so if you are pressing, 
it in paper, whilst the other fiowers have 
lost their scent. 

You look at the blossoms of tb^ honey- ^ 
suckle (Fig. 40), the bluebell (Fig. 45^), 
elder, and, if you have a good magnifies, aj: 
those of the bedstraws and wooclruflT,. 
you quickly discover that we h^VQ left; 
domain of the many-petaled flowery* apA 
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^eacli^d tliat seotion wliere the corolla is all tacle. Moreover, the plants we are now ex- 
in one piece. (See Fig. 46.) If you attempt amining have their corolla and stamens (Figs, 
to remove it, it must either come away alto- 46 and 47) fixed, as it were, on the top of the 
^ther, or it must tear ; only you cannot ovary, as in the case of the true roses and 
understand why the daisy, the thistle, the the pome tribe, and also the umbellifers in 
ragwort (Fig. 44), and such like plants, find many-petaled calyciflorse ; this being due in 
their place here, for truly they seem made all these cases to the calyx growing up as it 



Fio. 48. — Fruit of Common Elder, arranged in a cyme. 


up of pieces enough. We will get to them were around, and thus inclosing the ovary ; 
presently. to speak bolanically, being “adnate** to it. 

Now these plants in our hand have one The corolla and stamens, however, are just 
bond of connection with those we gathered as much inserted into the calyx in these 
into Handful II. They belong to what cases as they are in the strawberry and the 
is called the "Odycifloral” section; in bramble (Fig. 29a). Thus, then, wj have 
other words, their iftamens and corolla are our present section of plants marked off from 
inserted upon the calyx, and not, like the all others ; they are distinct from the many- 
flowers in Handful I., upon the recep- j petaled, and they are no less distinct from 
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tlieir monopetaled brethren, which have co- 
rolla and stamens inserted into the receptacle 
beneath the pistil, pistils, or ovary, like the 
buttercups and poppies. 

Not much is it our honeysuckles do for 
us in the way of the “utile,” but in the 
“ dulce they are pre-eminent j for what 
would English hedgerows be in J une with- 
out their twining woodbines, and what would 
Scottish braes be in July without their own 
bluebells, that every sum m er-straying bairn 
fills her hand with P How very different from 
the honeysuckle are the latter (Fig. 47), but 
yet how akin the parts of likeness for which 
we have taken them together. Look at one 
of the flowers from the bunch of elder blos- 
soms, which is so like your old friends of the 
hemlock or umbellifer tribe ; its one-pieced 
corolla springs from the top of the seed- 
vessel, which seed-vessel (Fig. 48) albeit will 
be a black elderberry in September, and its 
juice, mayhap, form one drop in the cup of 
hot spiced wine that good housewives delight 
in. Now, we give you credit for under- 
standing the preceding explanations, but we 
can see that ever and anon you are puzzling 
to know what thistles, and daisies, and colts- 
foot do here, reminded, perhaps, every now 
and then, by the prickly remembrances of 
the former as you grasp your flowers. 

Take any one of these last-named plants 
you like, say the colt’s-foot, which will pro- 
bably greet us first in early spring with its 
yellow-rayed blossom, and let out farming 
secrets. However, pull the floweFs head to 
pieces, and what do you find P Not a number 
of distinct petals, but a numerous company 
of little flowers, or rather florets (Fig., 49), 
each with its one little ovary or seed, and 
the little feathery surroundings which repre- 
sent the calyx, for bear in mind that the 
green covering which incloses the buds (Fig. 
49, a) and holds the expanded flower is not a 
calyx ; but of that more hereafter. Look at 
your dissected colt’s-foot blossom again w ith 
your magnifying-lens, or, failing the blossom, 


at the figure. The first thing that will itrike 
you is, that the little fiorets in the middle 
are very different from those at the dream* 
ference (Fig. 49, a, c). The little central 
fiower is as perfect, ay, and as beautiful, a 
little fiower as can be, except that its calyx 
is not quite after the usual , fashion. Its 
pistil extrudes from its centre (Fig. 49, e), and 



Fig. 49. — Greatly-magnified View of three Florets of 
Common Colt’B'foot. a, tubular floret of disk, with 
both stamens and pistil, e ; b, bud ; c, strap-shaped 
floret of ray, without stamens, but with pistil, / , 
d, bracts of involucre ; gr, seed or achene, sur 
rounded by the feathery calyx or pappus, k ; 
common receptacle ; i, scaly bract. 

the little stamens form a tube round it. Bo- 
tanically, these little central fiorets are called 
the florets of the disk, in contradistinction to 
those at the circumference, which are called 
the florets of the ray (Fig. 49, c). These 
last, as you at once see, are not regular, sym- 
metrical flowers like those of the disk, but 
are long and “strap-shaped.” Moreover, 
they have a pistil of their own (Fig. 49,/), 
ovary, and feathery calyx or “pappus,” but 
no stamens, their ^rets depending for their 

A A 
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fertilkation upon the stamens of the disk, as 
x^eil they may. 

How, this colt's-foot blossom is a most 
exoellbnt example of this tribe of plants, the 
Composites, which for all their appearance be- 
lied them. Here you see one-pieced blossoms 
after all, only the blossoms are collected into 
a close bead or capiiulmn, instead of being 
spread over a stem or peduncle. The part 
on which the florets are placed (Figs. 49, A, 
and 60, 6), and which represents the peduncle, 
is called in these plants the receptacle ; and 
the green envelope which represents the 
leaves of the peduncle, or hr acts ^ is called 
the involucre (Figs. 49, A, and 61, 6). 

You must not run away with the idea, 
however, that all our composite heads of 
flowers are exactly similar to the colt’s-foot. 
In the daisy, in the ragwort (Fig. 44), in 
the wild chamomile (Fig. 43), you will find 



Fig. 50. — Section of Head, or Capitiilum, of Common 
Thistle, a, florets ; 6, common receptacle ; c, bracts, 
or involucre. 

them similar; but not so in the hawkweed 
(Fig. 61) or in the dandelion, v hich should 
not hiive waited our special mention until 
now* in the latter, the florets are all strap- 
shaped, like thofe of the colt’s-foot ray ; whilst 
in the thiitle (Fig. 60), and other allied com- 
poifites, they are all tubdlar, like those of the 
fblt'l-foot dkki 


It will be an excellent lesson and exorcise 
for you to gather these composite blossoms 
and examine them. You must expect, in 
doing so, to find considerable variation in. 
the distribution of the stamens and pistils in 
the tiny florets. The composites form such 
an extensive family, that botanists are fain 
to divide them, according to these floret dis- 
tinctions, into tribes, whereof the lettuces, 
dandelion, hawkweed, etc., belong to one, 
the thistles and burdocks to another, the 
daisy, ragwort, colt’s-foot, and many another 
to the third. 



Fig. 51. — Back View of Blossom of Common Hawk- 
weed. a, strap-shaped florets of ray ; 5, bracts, 
constituting the common involucre; c, peduncle; 
d, scale. 

We have already alluded to the peculiar 
form which the calyx — not the involucre, 
remember — assumes in the composite family ; 
feathery in a greater or less degree, as fami- 
liar to us all in thistle-down, and in the dan- 
delion parachute, and botanically called the 
pappus. It remains after the floret has 
withered and fallen off*, and until the ripened 
seed calls for its aid to transport it far from 
tho parent plant. Somefhing more of this 
aerial seed-sowing shall wc leam when we 
come to examine our fruit-basket, It is not 
all composites, however, which have these 
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feathery wings ; the daisy, the chamomile, 
the chrysanthemum, and others, have none, 
or at best a few tiny scales, to show where 
they should be. 

Both in the way of food and medicine, the 
composites, of which we have examined these 
few representatives, yield largely to man. 
The prevailing principle is a bitter, some- 
times, as in the wormwood, aromatic, or, as 
in the lettuce, narcotic to an extent which 
makes itself known even in the cultivated 
vegetables, and is strong in some of the un- 
cultivated species. Dahlias, aster, cinerarias, 
purple groundsel, the everlastings, are a few 
of the many brilliant flowers this great 
family offers to us. 

The elder, which we lately mentioned, 
belongs to the same tribe as the honeysuckle, 
whilst the woodruff and bedstraws represent 


in 

to us the madders, their most remarkable 
features being the ‘‘ whorled” disposition of 
the leaves around the stem (Pig. 46). The 
bedstraws have some of them white, others 
have yellow flowers ; the flowers of the 
woodruff are small, but brilliant white, and 
those of the little field-madder are pink. 
Tiny corollas are they all, but elegantly cru- 
ciform in shape. If you have the patience 
to dissect them, under your lens you will find 
the stamens fixed to the corolla, and the 
corolla to the calyx. No lens do you need, 
however, to look at the bluebells, the repre- 
sentatives of the campanula tribe, and you 
easily make out that the same floral struc- 
ture which has grouped our Itandful prevails 
with them ; the stamens, however, are not 
attached to the corolla, and the stigma is 
lobed. Spencer Thomson, M.D. 


(To he contimced,) 


THE ANATOMY OP A CUBE. 
— — 


If a solid block of wood, of the form repre- 
sented in Pig. 1, were given to any person 



not accustomed to look a little below the 
surface of those things which present them- 
selvefe to the eye ; and he were asked to dis- 
sect it, to describe its anatomy, its structure, 
its mdst interesting relations to other forms, 
to show the facility with which more compli- 
eated figures, such as Pigs. 2 and 3, could be 


cut out of it, and to point out the extreme 
value of such knowledge to all who are en- 


Fig. 2. Fig. 8. 

gaged in pursuits dealing with solid mate- 
rials ; he would perhaps smile incredulously, 
and tell you that it was simply a block of 
wood, square every way, and that he did not 
see anything more in it, or that anything 
more could be said about it. 

Let me, to use the exquisite simile of one 
of our greatest poets, endeavour ** to strip 
the veil of familiarity from his eyes, and lay 
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bare those hidden and concealed beauties 
which are the spirits of its form.” 

To follow with adyantage the description 
of the anatomy of the cube, it will be neces- 
sary for the reader to provide himself with 
the means of reproducing the forms de- 
scribed. Fortunately the modes of illustra- 
tion are equally accessible and economical. 

A bar of hard, firm soap cut into equal- 
sided blocks ; or, failing these, a few cubes 
cut out* of some good-sized turnips, or even 
potatoes (although the latter are rather small 
for our purpose) ; several pieces of thin 
straight wire — slender knitting-needles an- 
swer very well — and some pieces of card, or 
pasteboard, furnish all the requisites. 

Before proceeding any further, let the 
reader draw, upon a sheet of cardboard, six 
squares, arranged as in the annexed figure 
(Fig. 4), but much larger in size. Let him 


Fio. 4. 

now, with a sharp-pointed knife, cut quite 
through the dark external lines, and half 
through the light ones, when the cardboard 
can be readily folded up into the form of a 
cube, of which it is in fact the envelope. 

Availing ourselves of any one of these 
cubes, let us j^oceed to examine its external 
structure before we investigate its internal 
anatomy. A cube is not, as it is often igno- 
rantly termed, a square, but a solid figure 


bounded by six equal square faces, and hence 
often termed by geometers the hexahedron. 
Each face has four right angles, consequently 
there are twenty-four such angles in the 
whole. It has twelve edges or boundary 
lines of equal length, each one formed by 
the meeting of two faces. It possesses 
eight corners, or, as they are more correctly 
termed, solid angles, each formed by the 
meeting of three faces. 

The cube is, in fact, one of those remark- 
able solid forms (of which only five exist) in 
which all the parts are equal. Its faces, its 
angles, its edges, its solid angles, are uni- 
form. Hence it is said to be one of the five 
regular solids ; or, as they were termed by 
the ancients, the Platonic bodies— wliich were 
believed by them to possess mysterious 
properties on which the explanation of the 
most secret phenomena of Nature depended. 

Let us now consider what are the longest 
straight or right lines that we can draw upon 
the faces of the cube. It is evident, upon the 
first trial, that such lines are those which run 
through the opposite angles of eachface; hence 
they are termed diagonals, from through, 
and ywwa an angle. If we draw all the dia- 
gonals on the faces of the cube, as repre- 
sented by Fig. 5, it will be seen that they 



cross or intersect one another at the centre 
of each face. Let us now imagine lines pass- 
ing from the centre of each face to the centre 
of the opposite face ; it is obvious that these 
lines will pass through the centre of the solid i 
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that there will be three of them ; that they 
will be of equal length $ and that each one 
will be at right angles to the other two. To 
render all this perfectly evident, let a cube of 
soap or turnip be taken, the diagonals drawn 
on its faces, and the wires inserted through 
it to show the position of these internal lines, 
or 0 X 66 ^ as they are usually termed. 

Suppose the query to be asked, What is the 
longest line that can be placed within a cube P 
Take the hollow envelope, and opening one 
face as a sort of lid, make the experiment with 
a wire ; it will be found that the longest line 
which can be placed within a cube, is that pass- 
ing from one solid angle to the opposite solid 
angle. F urthermore, that there are *four such 
longest lines, and that they cross or intersect 
each other at the centre (see Fig. 6) ; hence 



they also constitute a second series of axes. 
And lastly, a third series of axes may exist, 
passing from the centre of edge to the centre 
of opposite edge, as shown in Fig. 7. Of 



these there are necessarily six, being half the 
number of edges. 


Before going any further with the study 
of diis solid, it will be desirable that the 
student should possess the power of deline- 
ating it with its axes, and sections, and 
also the other solids which may be contained ^ 
within it, as shown in Fig. -8. For this pur- 



pose draw a square of the size required 
(Fig. 1, 1), A, E, h) j from d draw the line to 
c, at an angle of thirty degrees with the line 
n, A ; then from the angles a, b, and H, draw 
other lines perfectly parallel to d, c. Make 
each of them half the length of the sides 
of the square, and then join c and b, 
B and F, F and o, o and c, and the figure is 
completed. To draw the three regular axes, 
the diagonals of the faces should be drawn 
and the axes made to connect their inter- 
sections (see Fig. 5). It is highly desirable 
that these isometrical drawings of the cube 
be made ; they tend greatly to render the 
forms familiar to the student, and if the axes 
and lines of construction are put in in dif- 
ferent colours from those which represent the 
edges of the solid, the figures become more 
distinct, and may be made to form very 
pleasing, because symmetrical, drawings. 

Suppose a cubical block of stone be given 
to a workman, out of which he is desired 
to cut the largest slab that he possibly can. 
It is obvious that he must out it diagonally 
across two faces, and through two edges \ os, 
for example, through the lines n b, b f, f H, 
and H D (Fig. 5). In this way he would get 
a plane section, the form of wliich would be 
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pm oblong ngbt^angled parallelogram. 
Let us oonsidmr how many such sections can 
be made in a cube. A little consideration 
will show that buc}i a section can be made in 
•be different ways. If this be not quite clear, 
let the student have recourse to the hollow 
cube, formed of the folded envelope, and 
place a piece of cardboard, cut to the proper 
size and shape, in the position of each section 
successively. 

Let the diagonals of these parallelo- 
grams be drawn on the piece of card- 
board ; when, if again placed in the hollow 
cube, it will be seen that these diagonals of 
the section are the longest lines that can be 
drawn within the cube, and that they corre- 
spond to the second series of axes (Fig. 6). 

As there are six diagonal sections of the 
cube, and two diagonal lines to each section, 
it would appear that there should be twelve 
such lines ; whereas, by referring to Fig. 6, 
it is obvious that there can be but four — an 
apparent deception, which depends on each 
line being common to three of the sections. 
Possibly my readers are beginning to see 
that there is more in a cube than a mere 
square block. 

Having spoken of the sections of the 
cube made by cutting through two of its 
faces and two edges, let us now proceed to 
consider the sections that would be obtained 
by cutting through three faces, or, in plain 
terms, by cutting off a solid angle. The 
simplest experiment with a cube of soap will 
at once prove the section to be a triangle, 
and that it may be so varied by cutting 
through the three faces equally, or unequally, 
as either to have its three sides equal, two 
only equal, or all three unequal, and thus to 
produce an equilateral, isosceles, or scalene 
triangle. The largest section of this kind 
that can be obtained is formed by cutting 
through the diagonals of the three adjacent 
faces, as froi%i) to b, b to c, e to d (Fig. 5). 

The s. ctions obtained by cutting through 
four faces of* the cube are very various. If 


the section is made parallel to any of tl 
faeeS) it is a square equal to the ^es. 
very interesting section is obtained by euttii 
from one solid angle to the opposite, as fro 
B to H. If this is made equally through tl 
four faces, it cuts the edges a b and o 
across at the middle of each, and the seotic 
is a rhomb, or diamond, the long diagonal < 
which corresponds to one of the longest ax€ 
of the cube (Fig. 8), and the shorter to on 
of those represented in Fig. 7. Let th 
student endeavour to discover how man; 
such sections can be made in a cube, and th 
number will probably surprise him. 

A plane section made through five face 
of the cube, will, of necessity, have fiv 
edges, one corresponding to each face cu 
through, and will therefore be a five-sidec 
plane figure, or pentagon j but as it is im 
possible to cut equaUy through five faces 
the regular, or equal-sided, pentagon i 
never produced. 

If a cube of soap, or other soft solid 
were given to a person, and he were askec 
whether, with one straight cut of a knife h« 
could cut through all the six faces, he wouk 
iu all probability state that feat to be impos 
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Fig. 9. 

sible; yet, in reality, nothing is more easy. 
To demonstrate this fact, let the student draw 
a cube, as Fig. 1, and place a dot at the mid^ 
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die oi eeck df the following linee, a », b o, 
0 A B» H and nn* tf he will then oob- 
Heot these points h j lines passing along the 
faces of the cube, he will delineate, in per- 
spective, a regular hexagon. This he can 
show by cutting a cube of soap in a cor- 
responding manner. It is most desirable that 
the Htudent in geometry, or in isometrical 
perspective, as well as the artificer who has 
to deal with the conversion of materials, 
should have an accurate conception of these 
several sections of the cube, and he should, 
therefore, adopt every mode of illustrating 
them. One of the most desirable plans is to 
draw the lines of the sections on the envelope 
of a cube, as shown in Fig 9, where the 
double lines represent the section through two 
faces ; the single diagonal lines show one of 
the largest sections through three faces 5 the 


fine dotted lines the rhombic section throngli 
four fhoes ; and ihe coarser dotted lines 
hexagonal seetlon through all the faces. The 
student is strongly recommended to draw 
these several sections on separate envelopes 
of cubes, BO that, when each is folded up, the 
position of the sections shall be evident. 

Having now gone through a few of the 
properties, and some of the more interesting 
sections of the cube, and having exhausted 
the space devoted to the subject, we must 
necessarily defer the consideration of the 
beautiful solid forms which are contained 
within it, to our next paper on the subject, 
concluding our remarks by strongly recom- 
mending our readers to follow the descrip- 
tions, by the aid of the simple appliances in- 
dicated in this paper. 

W. B. Tegetmbieb. 


THE ELECTEOTYPE. 


Unwibldt os is the apparatus used by the 
professional electrotypist, and numerous as 
are the articles which he has occasionally to 
employ, it is nevertheless quite possible to 
make many very interesting experiments as 
a means of recreation, and to produce objects 
of ornament and utility, by the aid of appa- 
ratus of the most simple and inexpensive 
character. 

Enowing, as we do, that many are de- 
terred from attempting the practice of this 
interesting art, by the idea that its processes 
are costly, uncertain, and difficult, it has oc- 
curred to us that an account of some experi- 
ments which we have lately had occasion to 
make with apparatus of the very simplest 
kind, would not be unacceptable to those 
who find their recreation in the pursuits of 
science. Our special object was to reproduce 
fae^similes of a series of coins s but as the 
description of the process employed upon one 


equally serves for all, we will confine our 
attention to one coin only, and, for the sake 
of our readers, we will speak of a coin acces- 
sible to all, rather than some rare one, which 
possibly they may have never seen. 

Let us suppose, then, that we have before 
us a florin — it would be well to select one 
that is not too much abraded or worn — and 
that we wish to produce a fao-simile of the 
side containing the royal profile in copper. 
The first thing to be done is to prepare a 
mould, that is, a counterpart, in lead,* of the 
coin to be copied. To do this, take any small 
vessel of earthenware, as a tea-cup, and press 
a piece of writing-paper into the bottom, so 
as to form a kind of rough lining to the vessel. 

* Better than lead would be the xnetal called 
futibU alloy, which may be made by mixing intimately 
8 oz. of bismuth, 5 oz. of lead, and 3 oz. of tin. ^his 
alloy melts readily at a temperature rather lower than 
that of boiliag water. It may be purchased ready 
prepared* 
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luto the cupi thus prepared, pour a small 
quantity of melted lead ; remove the him of 
oxide» which immediately forms on its sur* 
face, by means of a slip of paper, and, just 
before it is cool enough to set, drop upon it 
the florin, profile downwards. Owing to the 
lesser specific gravity of the silver, it will 
float, about half immersed, upon the surface 
of the lead. In a minute or two, the contents 
of the cup may be turned out, a process greatly 
facilitated by the paper lining, as, without 
this, the metal might stick to the earthen- 
ware, and possibly break it. If, on examina- 
tion, the impression is found to be imperfect, 
from the presence of air-bubbles, or from the 
intrusion of any foreign substance, the metal 
must be remelted, and the process repeated. 
If, however, it be found perfect, we may 
proceed. 

Let i. A (Fig. 1) represent the mould thus 
produced j the wire (c c) should now be 


XJ 



Fig. 1. 


fixed to it, either by means of a drop of solder, 
or, if a soldering-bit be not at hand, by means 
of sealing-wax. In the latter case, take par- 
ticular care to clean the surfaces which come 
in contact both of the lead and copper- wire, 
by rubbing them with sand-paper. If, how- 
ever, the fusible alloy mentioned in the pre- 
ceding foot-note be used, a far preferable way 
of attaching the wire would be thus : — Clean 
the end of the Vire with sand-paper, hold it 
in the flame j>£ a candle, so as to leave a 
quarter of an inch of the end unblackened, 
while the portion immersed in the flame be- 


comes red hot. Now touch the clean end 
with a little powdered rosin, and instantly 
apply it to the mould (at o) with a gentle 
pressure. The metal will readily yield, and 
the wire will become firmly embedded into it 
without further trouble. 

On account of the facility with which 
fusible metal is thus operated upon, and the 
low temperature at which it melts, it will 
generally be worth the amateur's while to 
procure this alloy at starting. Nevertheless, 
just for a first trial of one’s hand at electro- 
typing, lead will do very well. 

But it is not desirable to deposit the cop- 
per upon the entire surface of the mould thus 
prepared j and, in order to confine the depo- 
sition to the impression, it becomes necessary 
to cover the remaining portion with some 
nonconducting material. 

For this purpose, tallow or wax may be 
used. It should be melted and rubbed over 
the mould, so as to cover every portion, ex- 
cept the central depression, and a narrow rim 
round it, as shown at d D (Fig. 1) ; in doing 
which, exercise the utmost care to prevent 
the impression from being soiled, or even 
touched by the fingers, for on the fulfilment 
of this condition will the success of the expe- 
riment greatly depend. The mould being 
thus prepared, we may turn our attention to 
the construction of the voltaic apparatus, and 
the cell for deposition. 

At the end e of the wire (Fig. 1), a plate 
of zinc, about three inches long and an inch 
and a half wide, is now to be attached. It 
will be sufficient to punch a small hole in one 
end of the plate, to clean that end with a 
piece of sand -paper, and also the end of the 
copper- wire, and then to run the latter through 
the hole in the plate, and secure it by tightly 
twisting. This process of cleaning should be 
carefully observed, in order to insure a per- 
fect contact between the two metals. Now 
for the cell. 

A stoneware jar, of from a pint to a quart 
capacity, will do very well for coins and me- 
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dallions of moderate size. The form Fig. 2 
is most easily obtained, but the form Fig. 
3) is rather more convenient, as the open 




mouth renders the interior more ready of 
access, and offers greater facilities for obser- 
vation. Suppose one of the latter obtained, 
a piece of wood should now be fixed across it 
by simple pressure, as at a (Fig. 4) ; the jar 
may then be filled 
to within an inch of 
the top with a satu- 
rated solution of 
sulphate of copper, 
and a few addi- 
tional crystals may 
then be thrown in, 
to keep up the 
strength of the li- 
quid as copper is 
deposited on the mould. Now prepare a 
small bladder, or portion of a larger one, 
of sufficient size to co- 
ver the zinc-plate loose- 
ly. Make a mixture of 
one part sulphuric acid 
and five parts water; 
fill the membranous 
bag with it, and tie it 
over the zinc-plate, giv- 
ing the whole of this 
part of the apparatus 
the form shown in Fig. 

6. It may then be 
applied to the deposi- 
tion cell in such a 
way that it shall rest on the beam (a, | 




Fig. 4) by the wire (w, Fig. 6), the coin 
hanging on one side, and the covered zinc- 
plate on the other. Both ought to be com- 
pletely immersed in the solution of sulphate 
of popper. If this part of the business is 
carefully managed, and the mould is not pijit 
into the solution till all is quite ready, accord- 
ing to the instructions above given, the sur- 
face will be instantaneously covered with a 
thin film of copper, which will gradually in- 
crease in thickness and tenacity for some 
hours. After about four-and-twenty or thirty 
hours, the mould may be removed from the 
cell, and the copper from the mould, when all 
the lines and impressions of the original 
coin will be faithfully reproduced in the 
copy. 

If, however, the copper has not been de- 
posited on the mould, or has only been depo- 
sited in part — and it is only fair to admit the 
possibility of such a catastrophe at a first 
attempt — the error must be sought out and 
rectified. If no copper has been deposited, it 
may probably be owing to the fact that the 
connection between the wire and the zinc, 
or between the wire and the mould, was 
imperfect ; and the mode of correcting this 
error is obvious. If copper is found to cover 
a part of the mould, and not other parts, it 
is most probably owing to the presence of 
dirt or some foreign matter on the surface of 
the mould. In this case the deposited copper 
should be removed, and the mould thoroughly 
cleaned; after which the process as above 
detailed can be repeated. Should the mould 
be found well covered, but copper covering 
crumble to pieces on being removed, the acid 
was most likely too strong, and must be more 
diluted in the next attempt. If the young 
experimenter will attend to these details, we 
think it is scarcely possible for him to fail at 
last. Perseverantia omnia vincit. 

It is hardly worth while to attempt an 
explanation of these decompositions and de- 
positions in a philosophical manner. In truths 
the whole matter is very imperfectly under-* 
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ptood.* Whether eleoia?ioity is to be regarded 
aa a material piineiple, and whether it com- 
bines with othbr elements as the elements do 
amco^t ^emselTes, has yet to be decided. 
It wiU be snf&oient to notice here, that when- 
e?er two metals are placed in a liquid which 
acts unequally upon them chemically, the 
electric equilibrium is disturbed. Positive 
electricity comes off from the metal acted 
upon most vigorously, while the metal itself 
becomes negatively electrized. The fluid 
then passes to the metal less acted on, and 
from that through the connecting wire above, 
till it reaches the former metal, and thus the 
electric circuit is completed. In such an 
arrangement — the chemical liquid containing 
a metallic salt— the metal would always be 
deposited on the plate which was least acted 
upon by the liquid; but the deposition is 
irregular and uncertain. It is much improved 
by immersing the negative metal in a difle- 
rent liquid, and separating this liquid from 
the solution by means of a membrane, as 
described above. This, however, is not a 
convenient arrangement where a number of 
experiments are to be made in succession, 
although it does very well for a solitary 
attempt. We will, therefore, conclude this 
paper by describing one or two modifications 
of this ii'ngle^cell *’ apparatus, as it is called, 
which add greatly to its efficiency. 

The membranous diaphragm with which 
we have supposed the zinc-plate to be 
covered is not efiective in experiments which 
last any time. Porous jars, such aa may now 
be obtained at any chemist’s, are used in- 
stead. They are cheap, and can be used re- 
peatedly, especially iff when they are done 

• To those who are curious on this subject, we 
reocrafliend a perusal of a work which has come to 
our haadi, entitled “ Electro-Chemistry, with Positive 
Besults ; in which it is demonstrated that there is a 
latent elecfrioity in ^cdies as well as a latent heat, and 
that those ho^^'es, when delved of their latent elec- 
tricity, isdkate a in their eharaoteristio pro- 

perties. Ey Charles Chidmere. ChorchiU, Burlington 
Street” We nay hare occasion to refer to this work 
again. 


with> thay are laid fbr a fbw hours in" clean 
waters If, however, a ohemistV shop be not 
easily accessible, the foUo^g way of making 
very good porous diaphragms will be found 
useful : — 

Let a core be turned out of a piece of 
hard wood, of the shape a a. (Fig. 6). Bind 
round this core apiece of smooth 
brown paper, b Bi in such a way 
as to leave a clear space round 
the smaller part. The space thus 
left is now to be filled with 
plaster of Paris, which must be 
added till it reaches the height o. 
The plaster is thus prepared 
Take it quite fresh, and drop ik 
piece by piece into a lipped jug 
containing water; when it is 
dissolved, the superfluous water may be 
poured off. Mix the remaining water and 
plaster with a clean stick, and pour it Into 
the mould. When it is firmly set, the paper 
may be unwound, and the core withdrawn ; 
a porous diaphragm will thtts he formed, 
which, with proper care, will lerve for several 
experiments. 

A better form of cell, too, night be easily 
devised. A wooden box, lined with pitch or 
well varnished, and furnished with a shelf to 



hold the cryst^i of sulphate of copper, the 
shelf also having an orifice to receive the 
porous diaphragm, would he found mo^ 
convenient. Such an apparatiub when at 
work, would have the form shown in Fig, 7. 
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Attempts hare sometimes been made to of wHcb arc just large enough to admit a 
join the fao-inmiles of the two sides of a coin, fiorin, or its fac^simile, when the card is cut 
so as to give ihem a solid Appearance, like awaj for that purpose. Into these orihces 
the original. These attempts have not sue- insert the fac-similes, and press the rims 
oeeded well, and, what is more to the point, close up to the under side of the card. Then 
they would not be so useful thus finished as take another card, and gum it to the under 
when mounted in a different manner. For side of the first, in order to keep the fac- 



cahinots, it is better to have the fac-similes similes from dropping out of their places. 
BO mounted as that both may be seen at a They are then ready for the cabinet, and 
glance. The superfluous rim, which is given will present an appearance similar to that in 
to the specimens we have described, is of Fig. 8, the concentric circles giving the 
great service in this respect. ^ mounting a finish which well repays the 

Take a card, and draw upon it two series trouble bestowed upon them, 
of concentric circles (Fig. 8), the inner ones E-. Bithell. 


MtB LtJKAB ECLIPSE OF FEBBtJABY 7, 1860. 

AlthougB in eclipse of the moon falls far to a supposed inherent light tii Ae moon’s 
short of i Mdar eclipse in astronomical im- surface, but it seemed impossible to reconcile 
portanoe, H fet possesses an inierest of its this explanation with the appea^aiice of the 
own, from the varying appearances exhibited moon in other parts of her orbit. The great 
by our eeHpSed satellite, and also from the Xepler solved the difficulty ; he was the first 
picturesqtie effect fvodneed, ae the writer can to show that this phenomeoan occasioned 
testify after witnessing the phenomenon of by the refraction of the earth* s atTnoephere. 
February 7tli. Let not the reader pass lightly over this 

The physical peculiarity which has at- sentence, with the remark, “ It is caused by 
tracted the attention of astronomers during a refraction.” The subject is curious and in- 
lunar eclipse, is that ruddy hue by means of teresting, and the words of Xepler were 
which the moon is rendered visible even weighty. He expresses his explanation in 
when totally immersed intheearth*s shadow, this way:— “The snn’s rays are inflected in 
The cause of this phenomenon long remained thehr passage through the earth’s atmosphere, 
unknown ; by some persons it was attributed and thrown into the cone of shadow'* That 
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** cone of shadow” must engage our thoughts 
for a few minutes — ^the cone of darkness 
(turned exactly away from the sun), which 
evermore accompanies the earth, and which 
the moon occasionally enters, either com- 
pletely or in part, when her varying path 
conducts her sufficiently near to being in a 
straight line with the earth and sun. 



Fio. 1. 


Fig. 1 represents the leading circumstances 
connected with the shadow; its conical shape 
is due to the superior size of the sun as com- 
pared with the earth. When a large lumi- 
nous body (for instance, the sun) illuminates 
a small opaque one (as the earth), the latter 
must cast a conical shadow. The round form 
of the section of this cone, as viewed when its 
rim is projected on the moon during the pro- 
gress of an eclipse (see Figs. 2, 3, and 4), is a 
visible demonstration of the earth’s round 
shape. It is a portion of the earth’s silhouette. 
To return to the figure; e represents the 



Fig. 2. — Ih. 58m., Greenwich time. 


earth, one side basking in sunshine, the other 
casting the usual conical shadow, in which the 
moon, M, has entered centrally, thus under- 
going total eclipse. The faintly shaded por- 
tion, a a, represents the region adjoining the 
shadow, from which a portion of the sun’s 
dilo ia hidden by the earth's body, thereby 


causing a partial shadow, or ** penumbra.” 
The moon ^ways travels a considerable time 
through the penumbra before passing into 
the true shadow. 

So far this explanation corresponds with 
that contained in all works on astronomy ; 
but we now come to the consideration of some 
circumstances due to the presence of the 



Fig. 3. — 2h. 20m., Greenwich time. 


earth’s atmosphere. Not the portion of 
atmosphere which intervenes between our- 
selves and the eclipsed moon, but that por- 
tion which surrounds this great earth’s outline, 
as viewed from the moon. Imagine a special 
ray from the sun, d, e, passing through the 
atmosphere to the surface of the earth ; the 



Fig. 4. — 2h. 50m., Greenwich time. 


presence of that atmosphere will alter its 
direction — will make it bend, as you have seen 
an oar appear to do when plunged obliquely 
in water. On proceeding from e, through 
the remainder of the atmosphere, the ray 
becomes additionally bent, and in the same 
direction; the consequence is, that it will 






enter the oohe h h, instead of passing on to 
the apex/ 

Thus a considerable portion of the cone of 
the garth's shadow will receive this refracted 
light of the snn ; and this light will have a 
reddish tinge, because it does not reach the 
moon till after passing through a very great 
thickness of the earth’s atmosphere; and 
nnder such circumstances it is found that 
the air will stop the blue and violet rays 
which enter into the composition of white 
light, and will transmit the red, an edect 
corresponding to the ruddy colour of the sky 
at sunset. 

There will, however, remain a smaller cone, 
c, of real darkness, which even the refracted 
light will not enter ; but the apex of this lat- 
ter cone is situated within the moon’s shortest 
distance from the earth, so that the moon 
never gets into the cone of true darkness. 
This being the case, the wonder is, not that 
the moon should remain visible during a 
total eclipse, but that it should ever com- 
pletely disappear. It is, however, particu- 
larly recorded to have become invisible during 
total lunar eclipses in 1601, 1620, 1642, 1761, 
and, in more recent times, on the 10th of 
Juno, 1816, when it could not be discovered 
even with telescopes ; yet on some of these 
occasiv/ns, especially in the case of the eclipse 
of April 26th, 1642, the air intervening be- 
tween the moon and the observer was parti- 
cularly pure, and minute stars could be 
discerned. 

On the other hand, the moon has some- 
times shown, during a total eclipse, with an 
almost unaccountable distinctness. On De- 
cember 22nd, 1703, the moon, when totally 
immersed in the earth's shadow, was visible 
at Avignon by a ruddy light of such bril- 
liancy, that one might have imagined her 
body to be transparent, and to be enlight- 
ened from behind ; and on March 19th, 1848, 
it is stated that so bright was the moon’s sur- 
face during its total immersion, that many 
persons could not be persuaded that it was 


eclipsed. Mr. Forster, of Bruges, ittates, in 
an account of that eclipse, that the light and 
dark places on the moon’s surface could be 
almost as well made out as in an ordinary 
dull moonlight night. 

Sometimes, in a total lunar eclipse, the 
moon will appear quite obscure in some parts 
of its surface, and in other parts will exhibit 
a high degree of illumination. All these 
varying appearances, it is concluded, are to 
be referred to the condition of that jsone of 
the earth’s atmosphere through which the 
rays pass from the sun into the cone of 
shadow. To a certain extent, I witnessed 
some of these phenomena during the merely 
partial eclipse of February 7 th; and though I 
cannot find any published account of remark- 
able phenomena observable during a partial 
eclipse, I maintain that the one I witnessed 
deserves to occupy a very high place, if judged 
of with regard to its picturesque effect. 

I will therefore briefly narrate what I 
saw. First, however, let me state that for 
the foregoing explanations and descriptions 
of phenomena, I am indebted to the valuable 
works mentioned below,* and in four or five 
sentences I have used their exact words. I 
had some idea of borrowing merely the ideas, 
and altering any sentence which I did. not 
indicate with quotation marks. But the 
change would have been for the worse, and 
the process similw to that indicated by Sir 
Fretful Flagiary, whom, by the way, I quote 
at second-hand, from a writer who is as much 
the antithesis of Sheridan as his work is of 
the Critic : — Steal ! to be sure he may, and 
serve your best thoughts as the gipsies do 
stolen children — disfigure them to make them 
pass for their own.” 

I prepared, during the afternoon of Fe- 
bruary 6th, for witnessing the eclipse, with- 
out any distinct expectation of seeing much 

* Nichol’s “ Cyclopaedia of the Physical Sciences;’*' 
Grant’s" History of Physical Astronomy;’’ Humboldt’s. 
“ Cosmos ;’’ Mann’s “ Guide to the Knowledge of tha 
Heavens.’’ 


■BMmmvB 9@£pi[os. 


wOf&j of note* I koow^ bowefer, that up- 
irarda of oighth-tOlittia of tho diao woald be 
ooTtrad^ md I wai anadoua to obaerve with 
what degraa of dlatmotneaa the eelipaed por- 
tion conld be viewed, partly aa an interesting 
faeti and portly With a view of verifying or 



Lunar Eclipse: 2h. 20in. a,m., Feb. 7th, 1860 


discovering the weak points of an engraving 
(in which I am oonoerned) of a lunar eclipse. 

After seeing the inereaamg darkness of 
Ijhe penumbra softly merging into the true 
sbadow at the commencement of the eclipse 
(about oha o’clock, a.m., Glreenwicb time), 1 
proceeded wHi pencil and paper, dimly lighted 
by a distant Xamp, to note by name the djf- 


Jerent l^hor BumhtmM «ttd (^o lo* 
called seas), over which the shadolf passed I 
and also $ lew o^ sil'ovMtaw^ as 
the great elWBess of the plaiiel Batumi and 
the ecloun of the halo round the mootii when 
light clouds passed aoross its disc. During 
I the first hour and ten minutes 1 had seen 
nothing unexpected ; but bad much enjoyed 
the time when the sensation of quiet and 
calm is so soothing, and in itself such matter 
for thankfulness } and when the mind turns 
to think on Him ** who hath created all these 
things,” and to feel with especial distinetnesa 
on an occasion like this, when a phenomenon 
occurs so truly to its appointed time, ** He 
is strong in power ; not onefailetk**’ 

I had repeatedly written down my obser- 
vations of the remarkable oleamess with 
which the moon’s eclipsed outline could be 
seen, both with the naked eye, and with the 
telescope ; at Ih. 68m., however, I suddenly 
noted the ruddy colour of a portion of the 
moon. I may as well give my notes in the 
original words, as copied next day in a more 
connected form Ih. 58m. (Greenwich 
time). — I am suddenly struck by the fact that 
the whole of the western seas of the moon are 
showing through the shadow with singular 
sharpness, and that the whole region where 
they lie has assumed a decidedly reddish 
tinge, attaining its greatest brightness at a 
sort of temporary polar region, having * En- 
dymion * about the position of its imaginary 
pole. I particularly notice that the Lake of 
Sleep has disappeared in this brightness, 
instead of standing out in a darker shade $ 
and I notice that this so-called polar region is 
not parallel with the rim of the shadow, but 
rather west of it. 2b. 15m. — Some clouds, 
though very thin and transparent, now inter- 
vene. 21iu 20m. — The sky is now cleared. 
How extraordinary is the appearance of the 
moon I Bedi/iih is not the word to etpress 
it ; it is red— red-hot I I endeavour to think 
of various red objeeta with whkh to ocmpare 
it, and nothing seema so Ifite a* a red-hoi 



movmuTTR miimm m 


red-hot penny wili a little vjhiie- 
hot pleee at its lower edge, standing out 
against a dark-blue background; dtily it is 
evidently not a mere disc, but beautiftilly 
rounded by shading. 

Such is its appearance with the naked 
eye ; with the telescope its surface varies more 
in tint than with the naked eye, and is not 
of quite so bright a red as when thus viewed. 
The redness continues to be most perceptible 
at a distance from the shadow’s southern 
edge, and to be greatest about the region of 
Endymion. The Hercynian mountains (north 
ofGrimaldus) are, however, of rather a bright 
red, and Grimaldus shows well. Mare Ori- 
sium and the western seas are wonderfully 
distinct. Not a trace is to be seen of Aristar- 
chus or Plato. 2h. 27m. — ^It is now nearly 
the middle of the eclipse. The red colour is 
very brilliant to the naked eye ; yet when the 
moon is viewed through a pin-hole in paper 
the red portion nearly disappears, and the 
small bright piece looks wonderfully minute 
and sharp. Through the same.pin-hole Jupi- 
ter (which is truly splendid to-night) becomes 
no brighter than Castor.” 

The planets and stars were indeed glori- 
ous on that night ; Saturn and Regulus were 
east of the Moon, and very near it, while 
Jupiter and the conspicuous stars of Gemini 
glittered at no great distance in the west. 
They were in themselves most beautiful, and 
with the red and white moon, and the dark 
blue sky^a unique assemblage of the hues 
of the tricolor — the effect was picturesque 
in no common degree,* while trees and moun- 
tains were not wanting to complete the ter- 
restrial landscape. 

After this, I noticed a progressive change 
of tint in the moon. “ 2h. 60m.— The moon 
does not seem to the naked eye of so bright a 
red as before ; and again I am reminded by 

• Atiy reader of KecheativIi Sotencb, Whe hap- 
pens to be dexterous in the nse ot colour, may add 
much to the effect of the figures by slightly tinting 
them from the descriptions ^ren in the text. 


ito tint of red-hot copper, or rather 
which hae begun to cool. The whole of Gri- 
maldos is now uncovered. Through the tele- 
scope I notice a decided gray shade at the 
lower part of the eclipsed portion, and the 
various small craters give it a stippled effect, 
like the old aqua-tint engravings* The upper 
part is reddish, but twa graceful bluish 
curves, like horns, mark the form of the Hoc- 
cynian mountains, and the bright region on 
the other limb of the moon. These are visible 
also to the naked eye.*' 

At 3h. 6m. the redness had almost 
peared; a very few minutes afterwards, no 
trace of it remained, and ere long clouds 
came on. I watched the moon, however, 
occasionally gaining a glimpse of its disc, till 
a quarter to four o'clock, when, for the last 
time on that occasion, I saw it faintly appear- 
ing through the clouds, nearly a full moon 
again; and then I took leave of it, feeling 
amply repaid for my vigil by the beautiful 
spectacle which I had seen. 

Mabt Wabd* 

Trimtesion House^ near Duhlinm 


THE FIB8T BUTTEEFLY. 

— » — 

Will any two naturalists agree as to which 
is indubitably the first butterfly — the first to 
startle us by its sudden apparition as a dan- 
cing dot in the yet inconstant sunbeams F 
The Brimstone will flitter over a hedgerow 
in January, so will the Painted I>ady, the 
Peacock’s-eye, and the small Tortoiseshell; 
but the specimens that first appear are relicts 
of the last year’s brood, hateh^ late, huddled 
in snug comers, and then wakened by a mo- 
mentary burst of unseasonable heat. The 
choice of priority lies between the Common 
Cabbage and the Small White; and, if we 
were to cast lots, we should decide for the lat- 
ter. And a right good liroper harbinger 
of summer is it ; skipping, dmidng^ sigxaggmg 
over ihe gardeuy like Psyche herself, restkil 
for the beginning bf Joyi which Jupitgr^^ 
mised should last for ever. 
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A OATALOQTIE OF ALL THE COMETS WHOSE ORBITS HAVE HITHEI 

BEEN COMPUTED. 

{Continued from page 249.) 


No, 

Year. 

PP. 

■ 

SI- 

■ 

B 

B 

M- 

1 Calculator. 

Date of 
Discovery. 

Discoverer. 

Durati 
of Visibi 

137 

1821 

d.b. 
Mar. 21, 12 

239 29 

O 9 

48 40 

o » 

73 8 

00918 



Rosenberger 

1821, Jan. 21 

Pons 

16 weeks. 

ISB 

1822 i. 

May 5, 14 

192 43 

177 26 

63 37 

0-5044 



Nicollet 

1622, May 12 

Gambflrt 

7 weeks. 

(100) 

— ii. 

May 23, 23 

157 11 

334 25 

13 20 

0-3459 

0.84^ 


Enoke 

— June 2 

Riimker 

8 weeks 

139 

— iii. 

July 16, 12 

218 32 

97 40 

38 12 

0-8367 



Heiligenstein 

— May 31 

Pons 

2 weeks. 

140 

— iv. 

Oet. 23, 18 

271 40 

92 44 

62 39 

1-1460 

09^ 

— 

Enoke 

— July 18 

Ditto 

17 weeks 

141 

1823 

Deo. 6, 10 

274 34 

303 3 

76 11 

0-2266 

... 

— 

Ditto 

1823, Deo. 29 

Several observers 

13 weeks 

142 

1824 i. 

July 11, 12 

260 16 

234 19 

64 34 

0-6912 


— 

Riimker 

1824, July 16 

RUmker 

4 weeks. 

143 

— ii. 

Sept. 29, 1 

4 81 

279 16 

64 36 

1-0601 

1-00017 


Encke 

— July 23 

Soheithauer 

22 weeks 


1826 i. 

May 30, 13 

273 66 

20 6 

56 41 

0-8891 



Clausen 

1826, May 19 

Gambart 

8 weeks. 

— iT. 

Aug. 18, 17 

10 14 

192 66 

89 41 

0-8834 


+ 

Ditto 

— Aug. 9 

Pons 

3 weeks. 

(100) 

— iii. 

Sept. 16, 6 

167 14 

334 27 

13 21 

0-3448 

0-84^ 


Encke 

— July 13 

Valz 

8 weeks 

145 

— iv. 

Deo. 10, 16 

318 46 

216 43 

S3 32 

1-2408 

0-995-36 


Hansen 

— July 16 

Pons 

12 month 

fj 

1826 i. 

Mar. 18,9 

109 45 

261 28 

13 33 

0-9026 

0-74667 

-b 

Snntini 

1826, Feb. 27 

Biela 

8 weeks. 

— ii. 

April 21, 23 

116 64 

197 38 

40 2 

2-0111 


+ 

Clausen 

1826, Nov. 6 

Pons 

22 weeks 

147 

— m. 

April 29, 0 

36 48 

40 29 

6 17 

0-1881 

... 


ClUver 

1826, Mar. 29 

Flaugergues 

0 days > 

148 

— iv. 

Oct. 8, 22 

67 48 

44 6 

26 67 

0-8628 


*4- 

Argelander 

— Aug. 7 

Pons 

16 weeks 

140 

— V. 

Nov. 18, 9 

316 31 

235 7 

89 22 

0-0268 



Cluver 

— Oct. 22 

Ditto 

11 weeks 

160 

1827 i. 

Feb. 4, 22 

33 30 

184 27 

77 36 

0-6066 

... 


Heiligenstein 

— Dec. 26 

Ditto 

6 weeks 

161 

— ii. 

June 7, 20 

297 31 

318 10 

43 38 

0-8081 


^ — 

Ditto 

1827, June 20 

Ditto 

4 weeks 

152 

— iii. 

Sept. 11, 16 

250 67 

149 39 

54 4 

1-1378 

0*99273 


Cliiver 

— Aug 2 

Ditto 

10 weeks 

W 

1829 
18.30 i. 

Jan. 0, 17 
April 9, 7 

167 17 
212 11 

334 29 
206 21 

13 20 
21 16 

0-3466 

0-9214 

0-84462 

0-99938 

t 

Encke 
Hadenkamp 
and Mayer 
Wolfers 

1828, Oct. 13 
1830, Mar. 16 

Striive 

D'Abadie 

15 weeks 
22 weeks 

154 

— ii. 

Dec. 27, 16 

310 59 

337 63 

44 46 

0-1268 



1831, Jan. 7 

Herepath 

9 weeki 

(100) 

18321. 

May 3, 23 

167 21 

334 32 

13 22 

0-3434 

0-84MI 

+ 

Kncke 

il832, Juno 1 

Mossotti 

(?) 

156 

— ii. 

Sept. 25, 12 

227 56 

72 26 

43 18 

1-1836 


- 

E. Bouvard 

— July 19 

Gambart 

4 week! 

(87) 

— iii. 

Nov. 26,2 

110 0 

248 16 

13 13 

0-8790 

0-7W46 

,+ 

Santini 

1 Ang.26 

Dumouchel 

18 week{ 

166 

1833 

Sept. 10, 4 

222 61 

323 0 

7 21 

0-4684 

... 

+ 

Peters 

1833, Oct. 1 

Dunlop 

2 weeki 

167 

1834 

April 2, 16 
M!w.27, 13 

278 33 

226 48 

6 56 

0-6160 


[-4- 

Petersen 

1834, Mar. 8 

Gambart 

6 week 

168 

1836 i. 

207 4Si 

68 19 

9 7 

2-0413 



W. Bessel 

1835, April 20 

Bogusluwski 

6 W’cek 

(100) 

— ii. 

Aug, 26, 8 

167 23 

334 34 

13 21 

0-3444 

0 84503 

+ 

Encke 

— July 22 

Kreil 

1 9 weeki 

(4) 

— iii. 

Nov. 16, 22 

304 31 

66 9 17 46 

0-6865 

0-96739 


Westphalen 

— Aug. 6 

Dumouchel 

4! week 

(100) 

1838 

Deo. 19, 0 

167 27 

334 36 13 21 

0-3440 

0-84517 

+ 

Encke 

1838, Aug. 14 

Boguslawski 

16 week 

169 

1840 i. 

Jan. 4, 10 

192 11 

119 67 63 6 

0-6184 

1*00020 

+ 

C Peters & ) 
t Striive ) 

1839, Dec. 3 

Gallo 

10 week 

160 

— ii. 

Mar. 13, 2 

80 12 

236 60;'69 12 

1-2204 

0-99323 

— 

Loomis 

1840, Jan. 25 

Ditto 

0 week 

(14) 

— iii. 

April 2, 12 

324 10|186 4j 

79 51 

0-7420 


+ 

Petersen 

— Mar. 6 

Ditto 

3 week 


' Discovered by Nicollet on the same day, and by Blain- 
pain, January 26. Visible to the naked eye, with a tail 

lone. 

* DuMsovered by Pons, May 14, and by Biela, May 17. 

* The first premoted apparition of Enclce'8 comet. Seen 
only in New South Wales. 

* Its apparent motion was very rapid. 

* Discovered by Gambart, July 16. An elliptic orbit ; 
period assigned, 6444 years ; visible to the naked eye, -aith 
a tail 14° long. 

* Discovered by Pons, December 29, by Kohler, Decem- 
ber 30, and by Santini, J anuaiy 3. This comet had, in addi- 
tion to the usual tail turned from the sun, another turned 
toward* it. 

7 Seen only in the southern hemisphere. 

* Discovered by Pons, July 24, and afterwards by Gam* 
bart and Harding. 

* It bad a tail 1^° long. Elements resemble those of 
1700 (ill.) 

IS Dwovered by Harding, August 23. Orbit remark- 
able great inclination. 

Mm ig^pairition of JEnoke'* comet. Discovered by 
plana, 10, and by Pons, Aumist 14. 

Disoovered by Bielik July 19. Very conspicuous 
Mzly in Ootobor, with a bifid tall 16° long. An elliptic 
orl& assighed, 4386 years. 

' ts Anl^parition GtSieia'* cornet^ whose periodicity was 
now Jsoorerad. Found by Gambart| March 9. 

H SUteenta tmeerlaiJi, 


The path of this comet crosses the ecliptic i 
Earth's orbit. 

Discovered by Clausen, October 6, and by Q 
October 28. Visible to the naked eye, with a tail 4° 

Discovered also by Gtambart, 

At one time supposed to be a return of the c 
1780 (i.) An elliptic orbit ; period assigned, 2611 

An apparition of Encke’e oometf fdterwards v 
the naked eye. 

Discovered in the southern hemisphere. V 
the naked eye, with a tail 8° long. 

Visible to the naked eye, with a tail 2jt° long. 
** An apparition of Encke’* comet. Discovered 
dersoD, June 2. Only one observation was made in 
** Discovered by Harding, July 29. 

The first predicted apparition of Biela’a corner 
** Discovered by Dunlop, March 16. 

*® An apparition of JE'Ttcifctf’# center. Discovered b; 
lawski, July 30. 

The second predicted return of SalUfn cc 
was visible to the naked eye during the whole of 
with a tail from 20° to 30° long. 

** An apparition of Encke't comet. Discovered I 
September 16. Perceptible to the naked eye, Not 

Perceptible to the naked eye, January 8. 

An eUipUb orbit ; pteriod assigned, 24^ year 
tamour, howa^i^ makes it 13,866 years. 

Probal^ va rotom of the comet of 1097. i 
small tail. 
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No. 


PP. 

B 

fl 

B 

B 

B 

1 

Calonlator. 

Date of 
Discovery. 

Disoovarer. 

Bturatioi 

ofTisOkUii 

101 

1840iv. 

d.h. 
Nov. 18, 16 

o » 

22 31 

9 • 

248 66 

o 

67 57 



1 

Gdtze 

1840, Oct. *7 

Bremiker 

16 weeks.** 

(100) 

1842 i. 

April 12, 0 

167 29 

334 3£ 

13 20 

0*3450 

0*84479 


Bnoke 

1842, Feb. 8 

Galle 

15 weeks ** 

162 

— ii. 

Deo. 16, 22 

327 17 

207 46 

73 34 

0'6044 



Petersen 

— Oot. 28 

Laugier 

4 weeks.** 

163 

1843 i. 

Feb. 27, 0 

278 39 

1 12 

36 41 

0*0066 

0*9^89 

— 

Hubbard 

1843, Feb. 28 

Many observers 

7 weeks.** 

164 

— u. 

May 6, 1 

281 29 

167 14 

62 44 

1*6162 

1*00017 

+ 

Gdtze 

— May 2 

Manvais 

21 weeks. 

165 

— in. 

Oct. 17, 3 

40 3^ 

209 2G 

11 22 

1*0925 

0*56596 

+ 

Le Verrier 

— Nov. 22 

Faye 

20 weeks.** 

(4BP) 

1844 i. 

Sept. 2,11 

342 30 

63 4£ 

2 64 

1*1804 

0*61766 

+ 

firtinaow 

1844, Aug. 22 

De Vico 

19 wceks.*^ 

166 

— ii. 

Oct. 17, 8 

180 24 

31 39 

48 36 

0*8662 

0*99960 


Piantamour 

— July 7 

Mauvais 

36 weeks.** 

167 

— m. 

Deo. 13, 16 

296 0 

118 23 

45 36 

0*2512 


+ 

Hind 

— Dec. 19 

Wilmot 

12 weeks.** 

168 

1845 i. 

Jan. 8, 8 

91 19 

336 41 

46 60 

0*9061 


+ 

Q6tze 

— Deo. 28 

D’Arrest 

13 weeks. 

169 

— ii. 

April 21, 0 

192 33 

347 6 

56 23 

1*2546 


+ 

Faye 

1846, Feb. 25 

De Vico 

0 weeks,<* 

A 

— m. 

June 6, 16 

262 2 

337 48 

48 41 

0*4016 

0*98987 


D’ Arrest 

— June 2 

Oolla 

4woe^.*^ 

— iv. 

Aug. 9, 16 

167 44 

334 19 

13 7 

0*3381 

0*84743 

t 

Enoke 

— July 4 

De Vico 

10 days,** 

170 

1846 i. 

Jan. 22. 2 

89 6 

111 8 

47 26 

1*4807 

0*09240 

f 

Jelinek 

1846, Jan. 24 

Ditto 

14woelDi.** 


— ii. 

Feb. 10, 23 

109 2 

245 64 

12 34 

0*8664 

0*76700 

+ 

Plantamour 

1846, Nov. 20 

Ditto 

21 weeks.** 

— iii. 

Feb. 26,7 

116 28 

102 37 

30 67 

0*6600 

0*79446 

■1" 

Hind 

1846, Feb. 26 

Brorsen 

8 weeks.** 

172 

— iv. 

Mar. 6, 12 

90 27 

77 33 

86 6 

0*6837 

0*96224 


Peirce 

— Feb. 20 

De Vico 

10 weeks.** 

173 

V. 

May 27, 21 

82 32 

161 18 

67 36 

1*3762 



Argelander 

— July 29 

Ditto 

11 weeks. *^ 

174 

— vi. 

June 1, 5 

240 7 

260 28 

30 24 

1*6287 

0*72133 

■f 

Peters 

— June 26 

Peters 

4 weeks.** 

176 

— vii. 

June 6, 12 

162 0 

261 61 

29 18 

0*6334 

0*98830 


Wichmann 

— April 30 

Brorsen 

0 weeks.** 

176 

— viu. 

Oct. 29, 17 

98 36 

4 41 

49 41 

0*8306 

... 

■f 

Hind 

— Sent. 23 
1847, Feb. 6 

De Vico 

3 weeks. 

177 

1847 i. 

March 30, 6 

376 2 

21 42 

48 39 

0*0425 



Pogson 

Hind 

11 weeks.*® 

178 

— ii. 

June 4, 18, 

141 34 

173 66 

79 34 

2*1161 


— 

Von Littrow 

— May 7 

Oolla 

30 weeks. 

179 

— iiL 

Aug. 9, 8 

21 17 

76 43 

32 38 

1*4847 


— 

Schweitzer 

— Aug. 31 

Schweitzer 

13 weeks. 

180 

— iv. 

Aug. 9, 10 

246 41 

338 17 

83 27 

1*7671 


— 

Von Littrow 

— July 4 

Manvais 

41 weeks.*' 

181 

V. 

Sept. 9, 13 

79' 12 

309 48 

19 8 

0*4879 

0*97266 

•f 

D’Arrest 

— July 20 

Brorsen 

8 weeks.** 

182 

— vi. 

Nov. 14, 9 

274 14 

190 50 

71 63 

0*3291 

... 


Ditto 

— Oct. 1 

Miss Mitchell 

13 weeks.** 

183 

1848 i. 

Sept. 8, 1 

310 34 

211 32 

84 24 

0*3199 


— 

Sonntag 

1848, Aug. 7 

Petersen 

3 weeks. 

(100) 

-T- ii. 

Nov. 26, 2 

167 47 

334 22 

13 8 

0*3370 

0*84782 

“h 

Bnoke 

— Aug. 27 

Bond 

13 weeks.** 

184 

1849 i. 

Jan. 19, 8 

63 11 

216 10 

86 4 

0*9699 

... 

4- 

Pogson 

— Oot. 26 

Petersen 

20 weeks.** 

186 

— ii. 

May 26, 11 

236 43 

202 33 

87 9 

1*1693 


+ 

Gnujon 

1849, April 16 

Goujon 

24 weekK.*® 

186 

— iii. 

June 8, 4 

267 3 

30 31 

66 69 

0*8946 

0*99783 


D’Arrest 

— April 11 

Schweitzer 

20 weeks.*^ 

187 

1860 i. 

JiUy 23, 12 

273 24 

92 63 

68 12 

1*0816 



Villurceau 

1850, May 1 

Petersen 

17 weeks.** 

188 

— ii. 

Oct. 19, 8 

89 20 

206 1 

40 6 

0*6647 



Eeslhilber 

— Aug. 29 

G. P. Pond 

9 weeks.*® 

(166) 

1861 i. 

April 3, 11 

40 42 

309 30 
149 19 

11 21 

1*6999 

0*66601 

- - 

Le Verrier 

— Nov. 28 

ChalHs 

14 weeks.®® 

189 

— ii. 

July 9, 0 

324 10 

14 14 

1*1847 

0*70001 


D’Arrest 

1861, June 27 

D’ Arrest 

14 weeks.®' 

190 

— iii. 

Aug. 26, 5 

310 69 

223 41 

38 9 

0*9843 

0*99686 

. .1 

Brorsen 

— Aug. 1 

Brorsen 

8 weeks.** 

191 

— iv. 

Sept. 30, 19 

338 46 

44 29 

74 0 

0*1410 


+ 

J. Breen 

— Oct. 22 

Ditto 

6 weeks.®* 

(100) 

1862 i. 

Mar. 14, 18 

167 61 

334 23 

13 7 

0*3374 

0*84767 

+ 

Encke 

1852, Jan. 9 

Hind 

8 weeks.®* 

192 

— ii. 

April 19, 13 

280 0 

317 8 

48 62 

0*9060 


7 

Sonntag 

— May 16 

Chacornao 

3 weeks.®* 


** An elliptic orbit; period assigned, 344 years, sub- 
ject to an uncertainty of about nine years. Possibly a 
return of the comet of 14/90. 

33 An apparition of JS7icke’$ comet. 

34 Small and faint. 

33 The finest comet of the present cental^. At one time 
it had a tail 60° long. The orbit is remarkable for its small 
perihelion distance. The period assigned is 376 years. 
This may be a return of the comet of 1668, but many others 
have also been sujmosed to be identic^ with it. (See 
Cooper's “ Cometio Orbits" pp. 162—9.) 

38 Usually known as Fa\/e*^B comet. It had a very small 
tail. Period, 7*44 years. 

35' Visible to the naked eye. An elliptic orbit ; period 
assigned, 6*469 years. It has not been observed since. 
Possibly identical with the comet of 1678. 

*8 Discovered by D’ Arrest, July 9. Visible to the naked 
eye, November 10. Period, 102,060 years. Subject to an 
uncertainty of 3090 years. 

38 First seen in the southern hemisphere. It hud a tail 
10"^ long. 

40 Discovered by Faye, March 6. 

4 » Discovered by Eicnter, June 6. A fine comet. Visible 
to the naked eye, with a tail 2^° long. A return of the 
comet of 1696 ; period, 260 years. 

4* An apparition oiEncke's comet. Discovered by Cof&n 
the same evening. 

43 AneUiptio orbit ; period assigned, 2721 years. 

44 An apparition of Miela's comet. Discovered by Galle, 
November 28. It was at this return that the comet sepa- 
rated into two parts. 

43 An elliptic orbit ; period assigned, 6*68 years. 

48 Discovered by G. P. Bond, I^bmary 28. 

47 Discovered by Hind two hours later. 


<8 Discovered by De Vico, July 2. An eUi^tio ori 
period assigned, 12*8 years. Subject to on uncertaint 
one year. 

48 Discovered by Wichmann, May 1. Visible to 
naked eye. May 14. An elliptic orbit ; period assigt 
400 years. 

38 Visible in the da 3 rtime. It had a tail long. ' 
true elements are probably elliptical. 

34 A parabolic orbit best satisfies the observations. 

3» Period assigned, 76 years. 

33 Discovered by De Vico, October 3, by Dawes, Octo 
7, and by Madame KUmker, October 11. 

34 An apparition of Eiicke’s comet. Discovered by Hi 
September 13. Perceptible to the naked eye, Octobe, 
On November 3 it had a tail more than 1° long. 

33 A parabolic orbit satisfies the observation, bu1 
period of 382,801 years has been assigned ! ! I 

38 It had a sm^l tail. 

37 Discovered a few hours later by Bond, and by Ghraht 
April 14. Period, 8375 years. 

38 Visible to the naked eye, with a tail. Carrington ] 

assigned a period of about 29,000 years. * 

39 Discovered by Brorsen, September 6, by Manvais j 
Kubertson, Septemoer 9, and by Clausen, p sy t a nt ber 14. 

80 The first predicted apparition of 'e ottmt. 

04 Period, 6*441 years. _ ' 

03 Discovered by Schweitzer, Anguii ,iPpi6d assign 
6644 years. ' 

03 It had a tail more than 1° long, and also a shorter ( 
turned towards the sun. 

04 An apparition of Snoke's comet 

*3 Discovered by Petersen, May 17, and by G. P. Boi 
May 19. It was very small and faint. Elements resem] 
those of the comet of 1819 (ii.) 


{To he continued.) Geoege F. Chambses, 
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BECmSATITB BOtBNOB. 


MBTBOBOLOGY OF MAJtCB. 

VBOX OB8BttTl|ntON8 XT HiaUTlBU) OBSBBYATOBT. 




Greatest 



Amount of 



Heat. 



Bala. 



Degrees, 

Degrees. 



Iqohas. 

1842 

8 

. 57*0 .. 

. 31*0 



— 

1848 

• 8 8 

. 62*0 .. 

. 28*6 



0*6 

1844 

8 

. 63*0 . . 

. 21*6 



2*4 

1845 

• 

. 68*0 . . 

, 18*0 



2*0 

1846 

4 * 

. 55*5 . . 

. 26*0 



1*2 

1847 


. 61*6 .. 

. 23*0 



1*1 

1848 


. 69*8 ., 

. 26*3 



8*0 

1849 


. 65*0 . . 

. ^5 



0*5 

1850 


. 61*2 .. 

. 17*6 



0*3 

1851 


. 67*1 . . 

. 27 6 



2*9 

1852 


. 71*5 .. 

. 18*0 



0*6 

1853 


. 57*0 . . 

. 18*8 



0*7 

1854 


. 64*3 . . 

. 234 



0*5 

3855 


. 62 9 . , 

. 205 



1*1 

1856 


, 59*2 . . 

. 22*7 



1*0 

1857 


. 65*5 . . 

. 25*0 



1*7 

1856 


. 69*6 .. 

.. 16*5 



0*8 

1859 


. 64*0 . . 

, . 25*2 



1*7 


The greatest heat in shade reached 71 *5° in 1852, 
and only 62*d® in 1855, giring a range of 18*6° in greatest 
heat for March during the past eighteen years. 

The greatest cold was as low as 18° in 1845 
(desoendi^ 1° below zero on the grass), and never 
below 81*0° in 1842, giving a rai^e of 18*0° for March 
daring the past eighteen years. The coldest years 
were 1845, 1850, 1852, 1853, and 1858} and the warmest, 
1842, 1846, 1848, and 1851. 

Only 0*8 inch of rain fell in March, 1850, and as 
much as 8*9 inches in 1848, giving a range of 3*6 inches, 
or above 8| inches for March during the past seven- 
teen years. In eight years the fall did not exceed an 
inch, and in four years it was two inches and upwards. 
The mean fall of rain for March is 1*4 inches. 

March is a changeable month, the range of tem- 
perature being under 80® in 1842, 1846, and 1851, and 
being 53° in 1858, and 58*5° in 1^2. It is subject to 
gales of wind. . E. J. Lowe. 


ASTEOi^OMICAL OBSEEVATIONS 
POE MAECH, 1860 . 

The sun is in Pisces, and south of the equator, until 
the 20th, at 6h. 5m. in the morning, when he passes 
into Aries, and is north of the equator. He rises in 
Lqpdononthe 1st at 6h. 47m., on the XOth at 6h. 27m., 
on the 20th at 6h. 4m., and on the 80th at 6h. 41m. 
He sets in London on the 1st at 5h. 89m., on the lOth 
at dh. 55m., on the 20th at Oh. 12m., and on the 30th 
ptOh^aStn. 

The stm reaches the meridian in London on the 
let at 12m. SOs. ; on the 16th at 12h. 8m. 418. ; 
and on the 81st at 12h. 4m. 8s. 

The «|aation of time on the 1st being I2m. SOs. ; 
on v..ie Idthi 6m. 41s.; and on tiie 81st, 4m. 8s.; 
th^i^g^eing these amounts befotre the sun. 


Length of day on the 8rd, llh. Im., and ont 
12h. 8m. 

Hay breaks on the 9th at 4h. SOtn., and on i 

at Bh, 48m. 

Twilight ends on the 10th at 7h. 48m., and 
22nd at Sulim. 

Duration of twilight after sunset on the 1st, 1 
on the 16th, Ih. 54m. ; and on the diet, 2h. Om 

The moon is fdll on the 7th at 12h. 44m. p.. 

New moon on the 22nd at Ih. d6m. p.m. 

The moon is nearest to the earth on the 
most remote from us on the 20th. 

Mercury is an evening star, and is 
able for observation in the middle of the 
He is nearest to the sun on the 10th, and reac 
eatest eastern elongation on the 16th. He isin 
ercory rises on the 12th at 6h. 42m., and 
17th at 6h. 26m.; souths on the 12th an 
at Ih. 12m. p.m. ; and sets on the 12th at 7 
p.m., on the 17th at Th. 57m., and on the * 
7h. 55m. p.m. 

Venus is now becoming a fine object, m 
rapidly increase in apparent size for the nex 
months. She is an evening star, in Pisces in 
ginning of the month, and In Aries and Taurus i 
the end. Venus rises on the 2nd at 7h. 4em. a 
the 17th at 7h. 15m., and on the 27th at 6h. 67: 
sets on the 2nd at 9h. 8ro. p.m., on the 1 7th at Qj 
and on the 27th at lOh. 25m. p.m. 

Mars is unfavourably situated for observat* 
is increasing in size and brightness ; he is in 
chus at the beginning, and in Sagittarius at i 
of the month. He is a morning star, rising 
2nd at 2h. 80m. a.m., and on the 27th at Ih. 56 
He is visible in S.E. at 8 a.m. 

Jupiter, though not so bright, is still a fine c 
the constellation Gemini. He rises on the 
12h. 10m. p.m., and on the 27th at lOh. 84n 
souths on the 2nd at 8h. 23m. p.m., and on the 
6h. 46ilm. p.m., setting on the 2nd at 4h. 40i 
and on the 27th art dh. 4m. a.m. 

Saturn is favourably situated, he is an 
star,* and is still in the constellation of Leo. 1 
on the Ist at 6b. 26m. p.m., on the 21st at I 
and on the 31st at 4h. 25m. p.m. ; and souths 
Ist at 19h. 50m. p.m., and on the 81st at 8h. 5: 

Uranus is still in Taurus, and is visible 
the evening, rising on the 2nd at Oh. 20m. 
on the 27th at 7h. 50m. a.m. ; southing on the 
5h. 25m. p.m., and on the 27th at 8h. 60m. p.i 
setting on the 2nd at lb. 29m. a.m., and on t 
at llh. 50m. p.m. 

The new Intra-Mereurial Planet : aooordii 
Le Verrier, a transit across the sun's disc w 
place soQie time between March 25th and Apri 

Eclipses of Jupiter's satellites at Green 
On the Ist, at Ih. 6m. 4Ts. a.m., 1st moon re 
On the 2nd, at 7h. d4m. 88s. p.m., Ist moc 
pears. On the 6th, at 2h. 41m. 848. a.m., 2i 
reappears. On the 6th, at 8h. Im. Is. a.m., 1 
reappears. On the 6th, at 7h. 48m. 48s. | 
moon disappears. On the 8th, at llh. 46m. 1 


BBOK&A.fiyS SOmirOB. 


jtlimjijppmtii- Oa tttfl dtli) ^ fl9in. 498. 
ttS^UTinootl Ifi^f wtf»» Oh th® I9th, at llh. JiSm. 
9(1. pj»„ Ul awfttffrtppwwi On themd, at 9h. 
llm. 52s. p.m., 2nd inoon mppears. On th® 24th, 
at Ih. 20m. 838. am., 1st moon reappears. On the 
95th, at 7h. 49m, 268. p.m., let moon reappears. On 
the 25th, at 8h. 12m. 548. p.m,, 3rd moon re- 
appeam, Oa the 29th, at llh. 47m. 448. p.m., 2nd 
moon reappears. 

At 10 p.m., meantime, on the 8th, the Ist moon is 
an the body of Jupiter, and again on the Slat. On 
the 2^h, the second moon is on the body, and on the 
91s|i« the 8rd moon is on the body, of Jupiter. 

Oocultations of Stars by the Moon at Greenwich — 
On the 4th, 3 Csncri (4th magnitude star) disappears 
at 7h. 14m. p.m., and reappears at 8 fa. 15m. p.m. On 
the 5th, 18 Leonis (5th magni- 
tude star) disappears at Oh. 12m. 
p.m., and reappears at lOh. 18m. 
p.m. On the 5th, B Leonis (va- 
riable star) disappears at lOh. 

7m. p.m., and reappears at llh. 

13m, p.m, vBNUs. 

Illumluated Portion of the Discs of Venus and 
Mars on Maroh 15th : — ^Venus =* 0*745 ; Mars = 0-884. 

E. J. Low®. 


THINOS OB' THE SEASON— MABOH, 

Foa vaaious localities of great Britain. 

Birds ABaifiNO. — Bunting, Eeed Sparrow, Red- 
legged Sea-mew, Stone Curlew, Least Willow Wren,, 
Wheatear. 

Birds Departing. — Teal, Widgeon, Snipe, Wood- 
cock, Solan Goose, Fieldfare, Merlin, Red-headed 
Pocher, Turnstone, Redwing, Thrush. 

Insects. — ^Byrrhus pilula, Opilus mollis, Leistus 
fulvibarbis, Poecilus cupreus, Stomis pumioatus, Whirl- 
wig Beetle, Necrophorus vespillo and mortuomm, 
Lesser Stag Beetle, 22-Bpotted Coccinella, Orange Un- 
derwing, March Moth, Chrysomela litura, Pedinus 
femoralis. 

Wild Plants in Flower. — Spring Crocus, Sweet 
Violet, Da>d'odil, Star of Bethlehem, Two-leaved Squill, 
Mezereon, Cotton Grass, Blackthorn, Strawberry po- 
tentilla, Basque Flower, Lesser Celandine, Marsh 
Marigold, Colt’s-foot, Ground Ivy, Wood Spurge, Alder, 
SmaU-leaved Elm, Butcher’s-broom, Poplars. 


]VIt ^otewortlgfh CTorner. 

Food for Fishes.— One of Mr. Noteworthy’s 

friends feeds his fishes with boiled rice, and they eat 
it gre^ily.and thrive upon it. The rice is boiled in water 
iiU quite soft, then drained nearly dry, and of course 
^ven when cold. Carp of all kinds, minnows, roach, 
and other fishes in the aquarium, like it exceedingly. 


Ohbaf Gas Regulator. — Gas requires E eertali 
proportion of Mmospherlo air to be mixed with H, ii 
order to obtain proper combustion in connection Wit! 
the evolution of as large an amount of light aspossiblo 
The reason urged for putting on 
great pressure at the works is, 
that the gas, being much lighter 
than common air, shows decided 
disinclination to go . down-hill 
itself, beyond the level of its 
birth-place, and make its appear- 
ance in depressed situations; 
force is therefore found requisite 
to make it “ move on,” and as 
this cannot be so nicely adjusted 
as to suit all circumstances, 
fizzing is the result. To remedy 
this various appliances have been 
tried, the general object being to 
retard the flow of gas near the 
point of combustion, by adding 
chambers filled with different ma- 
terials after the manner of a filter. 

To remedy the fizzing, it is only 
necessary to unscrew the nib, and 
partially fill it with a piece of unravelled string 
pressed in more tightly according to the amount o 
relief required; screw the nib on again, and th 
operation and regulator will be completed. For thl 
Mr. Noteworthy is indebted to Mr. Thomas Goodchild 
of Reading. 

Meteorology of 1859. — In looking over hiswea 
ther journal, Mr. Noteworthy finds that the cliie 
meteorological phenomena of 1859 may be classei 
under three heads. First, as to temperature, th. 
spring and autumn were severely cold, sharp frost 
and snow came at the end of March, continued inter 
mittedly till the end of May, and again in Octobe: 
frost again occurred, and lasted till nearly the end o 
the year. Between these two rigorous seasons occurref 
an intensely hot summer, which in the month of Jul 
attained to an oppressive degree of heat. Secondlj 
os to the duration of the summer. There was n' 
frost in the air from April 23 to October 22, a perioi 
of twenty-four weeks. There was no frost on grass a 
night from May 9 to October 21, a period of twenty 
two weeks. Thus the summer was of the samelengtl 
as in 1858. In 3857, the summer lasted only twent 
weeks, and in 1850 ooly fourteen. In atmospherii 
phenomena tlie year was remarkable for nnmeron 
and severe storms. The register at Lloyd’s reveal 
many a sad story of marine disaster besides that c 
the “ Royal Charter.'* There were 500 bodies strewe 
upon our coasts in one week. On the 2hd of Jul 
occurred a tremendous storm of hail hqrt London 
which in one nursery alone destroyed mote than an act 
of glass. That storm was followed by three weeks c 
intensely hot weather. The storm was foretold by th 
barometer, a4 was also the circular hurricane later b 
the year, by which the great ship was charred int 
fragments within a gunshot of her home* 



Section of Gas-nib, 
as filled. 
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Otbsb PsopLx'a Pets. — These is a great gap in 
oar moral laws, and 1 do not know bat what the cri- 
minal law ought to take notice of it, and make the 
meddling with other people’s pets a penal act. I can’t 
complain of a man who poisons my cat, because if she 
goes on his premises she must take her risk of 
what may beftd her ; and 1 know that if my neigh- 
bour hangs his canary on his own grape-vine, my 
oat is not sufficiently neighbourly to respect it. But 
why does my friend poke his stick into my squirrel- 
cage to make my little “ Frisky" show his agility, 
that he — the friend of my bosom — ^may enjoy a silly 
laugh? People who would complain loudly if one 
were to teach their dogs to snap and their cats 
to steal, will go to your parrot, and tempt her with 
their meddling fingers, that she may learn to hate 
strangers ; they will seize your pet Billy-goat by the 
horns to try his strength, and spoil his temper, and as 
for your gold-fishes, they will throw cakes and scraps 
of ]^ad to them, to poison the water and frighten the 
pretty things to death. When I visit a friend I make 
it a rule never to put my fingers on anything, either in 
his house or garden, and when I see a friend taking 
the liberty of walking off the path to get at something, 
I feel inclined — but no matter, I bear the crushing of 
my seedlings, the snapping of my raspberry-stems, and 
the disjointing of my cucumbers, with the patience of 
Job. Fingers that itch to meddle with other people’s 
pets deserve to be chopped off, and he who cannot 
respect the fruits of another’s labour, and the objects 
of another’s fondness, ought, so Mr. Noteworthy 
thinks, to be shut out of society altogether, or taken 
in the act, and — — ! 

Suggestion fob a Binoscopic Toy. — Standing one 
summer’s day near a garden-hedge, I looked through 
it at a man loading a cart with hay in the adjoining 
field — the man and cart being at some little distaince 
from the place where I had stationed myself ; when 
presently I was surprised at perceiving a second per- 
son, as I thought, assisting him. So complete was 
the delusion, that I, for some minutes, paused to 
consider who this second person could possibly be. 
I looked again, and still there were two men, one fol- 
lowing the other, and both busily employed in lifting 
the hay with forks. Presently, however, it occurred 
to me that their movements and dress were exactly 
similar, and on closer inspection 1 found that these 
two persons were in reality two images of the same 
haymaker, formed with the utmost precision by some 
arrangement of the leaves and sprays, between whose 
lattice-work the picture found ite way to my eyes. I 
tried the experiment again and again at different times, 
and with different objects, and 1 found that by getting 
certain leaves or sprays between my eyes, and the 
object under observation, it could be doubled very dis- 
tinctly and separately, each image being equally clear. 
How the intemening leaves and sprays were arranged 
I could r it quite discover, but 1 supposed that they 
in some way intercepted the rays of light, so as to 
cause each eye to see the object in a slightly different 
sitaat|jl|. The stereoscope reduces two pictures to 


one, and it occurred to me that those better acquainted 
with optics than myself might be able to invent some 
amusing toy which could ^us be made to multiply 
one pioture into two. — G. C. 

Lightning-rods. — The conductor, or lightning- 
rod, which has always been regarded as one of the 
proudest trophies of science, was known and employed 
by people of no more refined cultivation than the wild 
peasantry of Lombardy, The Abbe Berthollet, in his 
work on electricity, describes a practice used on one of 
the bastions of the Castle of Duino, on the shores of 
the Adriatic, which has existed from time immemorial, 
and which is literally neither more nor less than the 
process which enabled Franklin to bring lightning 
down from the clouds. An iron staff, it seems, was 
erected on the bastion of the castle during the summer, 
and it was a part of the duty of the sentinel, whenever 
a storm threatened, to raise an iron-pointed halbert 
toward this staff. If, on the approach of the halbert 
sparks were emitted (which, to the scientific mind, 
would show that the staff was charged with electricity 
from a thunder-cloud), the sentinel was made sure that 
a storm impended, and he tolled a bell which sent 
forth the tidings to the surrounding country. Nothing 
can be more delightfully amiable than the paternal 
care of its subjects which this provision of the local 
government exemplified. The admonishing sound of 
the bell was obeyed like a preternatural signal from 
the depth of the firmament. Shepherds were seen 
hurrying over the valleys, urging flocks from exposed 
fields to places of shelter; the fishing-boats, with 
which the coast of the Adriatic was generally studded, 
forthwith began to crowd sail, and make for the nearest 
port ; whilst many a supplication was put from many a 
gentle and devout heart on shore, before some hal- 
lowed shrine, for the safety of the little fleet. 

Do Dogs Understand Human Speech? — The 
replies forwarded to the query of Mr. Westcott would 
suffice to fill a volume, and the purport of them all is — 
Yes. “ Becreative Science ’’ is not a mere book of 
anecdotes, and therefore we cannot make room for the 
many instances of canine sagacity with which corre- 
spondents have favoured us. Let one anecdote 
suffice, and it is one that Mr. Noteworthy pronounces 
to be true. A game-keeper went afield without his 
belt. When some miles from home he said to his dog, 
‘‘ I forgot my belt ; go back and get No. 6," The dog 
went home, went to the shed where the belts were hung, 
and barked for help. His mistress handed him belt 
No. 1 — “No." Then No. 2 — “No." Then No. 8, and so 
on to No. 6, which the dog seized with a whine of de- 
light and a fearful wagging of his tail, and started away 
with it. The dog understood his master’s speech ; but 
mark, the speech had to do with affairs with which the 
dog was familiar, and clever dogs at once attach to 
such words their proper meaning. A discourse on 
ethics would not bo understood, nor perhaps would 
any mere words without accompanying gestures ex- 
pressive of their meaning. 
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Luganure Lead Mine, County Wicklow, Ireland. 


LEAD IN TWO PAETS. 

PAET I. — THE MOUTH OF THE MINE. 


If we want a substance wblcb sball be suffi- 
ciently fusible to admit of its being readily 
cast into any required form, which shall be 
flexible enough to make into long tubes, 
tenacious enough to form large sheets, and 
possess at the same time the important pro- 
perty of resisting aqueous and atmospheric 
action, we shall find, on looking over the 
twelve or fourteen metals which have been 
provided for us, that there are but two 
which combine in themselves all these ad- 
vantages. 

These two metals are tin and lead. Now, 
tin is expensive, for it does not occur in large 
quantity in nature, so that we are obliged to 
fall back upon its more abundant relation. 
There are some purposes, moreover, for which 
tin would be unfitted, and for which lead 
VOL. I.—N 0 . 9. 


only can be employed. In some of these 
cases, the peculiar property which is taken 
advantage of is its easy fusibility, rendering 
it possible to recast any objects which may be 
imperfectly formed. If we had not lead, we 
might still, like the Chinese, be printing from 
wooden type. In others it is its peculiar 
softness which constitutes its superiority for 
some given object over any other metal. No 
other substance, for example, is so perfectly 
suited for forming projectiles for rifled fire- 
arms, as even tin bullets would soon, by 
tearing the interior of the bore, impair the 
accuracy of the weapon. It is this very 
softness, too, which has recently been taken 
advantage of in the construction of shells for 
the Armstrong gun, the projectiles being 
coated with lead, which, by the explosion of 
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the charge, is forced into the grooves of the 
bore. In other cases, again, the valuable 
property for which lead is chosen is the 
readiness with which it enters into union 
with other metals to form alloys no less 
useful than lead itself. Illustrations of these 
are found in ordinary plumber’s solder, pew- 
ter^ and shot-metal. To the manufacturing 
chemist lead is invaluable, as it affords him 
a means of cheaply constructing apparatus, 
which is imaoted on by the most powerful 
agents with which he has to do. 

It is fortunate, then, when all these im- 
portant applications of lead are taken into 
considcTation, that it is abundant. Without 
enteri^ into statistical details, it will be 
sufficient to say that Great Britain and Ire- 
land produce about 73,000 tons annually, 
and tilit Ppain ftnd America also supply 
it in ^nantity. Kot only is lead 

plcfttyWrmlt it is easily extracted from its 
ores I hf although occasionally foimd in thc 
metalUo statCj such an occ\irrence is very 
unusual, and the quantity thus obtained is of 
no commercial importance whatever. The 
ores of lead are very numerous, consisting 
of the sulphide, carbonate, oxide, chloride, 
phosphate, sulphate, arseniate, and chromate ; 
but as the quantity in which the last seven 
occur is exceedingly small, their interest is 
chiefly confined to the mineralogist, and the 
sulphide is the principal source of the lead 
of commerce. The two counties of Dui’ham 
and Northumberland produce nearly one- 
fourth of the lead ore of the United King- 
dom, the rest coming principally from South 
Wales. Although Ireland has no very rich 
mines of this metal, still those which are in 
the hands of the Mining Company are worked 
in a very creditable manner, and all the most 
recent refinements of science are brought to 
beai^npon the profitable management of the 
ore, imd after treatment of the lead. 

Not many months since, during a walking 
tour in Wicklow, I made, for tfie first time, 
the acquaintance of Glendnlougb, a region 


which has ever been sacred to the antiqi^i* 
rinn, and beloved by the more refined.aTOf% 
Dublin pleasure-seekers. It was in the twi- 
light of an August evening that the cross 
and round tower of one of the most conspi- 
cuous of the Seven Churohefl» with its back- 
ground of rippled water, seemed suddenly to 
emerge from the embrace of the surrounding 
cliffs, and the lights in the white nottsges 
twinkled with an air of comfort and invltstion 
which to me, a tired pedestriani was espe- 
cially welcome, Half gn hour before I had 
passed through a village which presented a 
scene of activity, and an appearance of com- 
fort which was not only in marked contrast 
to all that I had seen in Wicklow, but ie 
much too unusual altogether in Irelault 0u 
inquiry, I found that this WAS a 

hamlet which has sprung up entirely out of 
the exertions of the Mining Company, who 
have established schools and built dwellings 
for those in their employment, I learned, 
also, that at the ** Churches ** a very exten- 
sive lead-mine was in full operation, and I 
hailed the fact with delight as an addition to 
my share of sight-seeing. 

Next morning I started to see the mine, 
and again the marked difference to any other 
part of the county struck me, Here I met 
the miners by dozens, going to their work ; 
here their wives and daughters carrying their 
breakfasts, and the candles with which they 
light the mine ; and every now and then I 
passed neat cottages, with patches of flower- 
garden in front, a marked improvement, as 
the reader who has any experience of Irish 
cottages will readily admit, upon the custo- 
mary and time-honoured pool of dirty water. 
I notice these circumstances, which might 
appear out of place here, as examples of the 
way in which scientific industry affects the 
prosperity of a country, and because I kuow 
of no more delightful spectacle than English 
habits of comfort engrafted upon Irish warmth 
of heart, and their effects made manifest 
upon Irish soil. 
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The fixit ebjeotft wMcb attention 

at the mouth of our laad*mine, are a very 
large water-wheeh turned by the mountain 
stream^ which makes down the ravine in 
frcmt, and several immense heaps of what 
appears to be due white gravel, but which is 
really the debris of the mine. Further on, 
we come upon several men busily engaged 
with hammers upon a huge heap of glisten- 
ing stone, which it is not difficult to tell is 
the lead ore. But to see everything, and not 
bring away merely a confused idea of the 
whole, we must begin at the beginning. 

A visit to the mine itself, however, would 
hardly repay us for the trouble and incon- 
venience of getting there ; we should only 
see the miners with their pickaxes, cutting 
away the lead, containing quartz, from the 
solid rock, and selecting such pieces to be 
conveyed above ground as are sufficiently 
rich in metal to bo worth working. For, by 
a very judicious arrangement, the miner is 
not remunerated for the time he works, nor 
even for a certain quantity of ore brouglit to 
the surface, but the Company purchase from 
him the dressed ore, in a condition fit for 
smelting, at a price which of course varies 
with the market value of lead, debiting him, 
meanwhile, with all implements used, and 
with the cost of dressing. Nothing can be 
more just or more to the advantage of all 
parties than this. The Company are not pay- 
ing for unremunerative labour, and the miner 
shares equally with the Company in the pro- 
fits of the speculation. Of course this prin- 
ciple is only carried out when the mine is in 
fVdl operation, for the expense of prelimi- 
nary operations and the chances of the mine 
proving profitable all fall upon the Company. 

First ofi'all, then, the galena, which in this, 
as in most other cases, occurs in a quartz 
formation, after having been dug out, is 
placed in trucks, two of which are attached 
to either end of a long chain, which passes 
over a pulley. The trucks run upon two 
parallel lines of railway down the side of the 


hill, in such a manner that the two descend# 
ing tracks laden with ore shall draw up to 
the entrance, or level,’* of the inine» the 
two others which had been relieved of their 
load. Down they come, with a speed which 
every moment increases until the level 
ground is reached, and even then Ihey 
have sufficient inertia to propel them right 
“Up to the shed in which is situated the 
crushing-machine. A terrible engine is this, 
unrelenting, remorseless, crushing the tough 
galena into fragments, with as little difficulty 
as a grocer’s mill grinds coffee-beans. And 
now the ore, separated as completely as is 
possible from the quartz which has so long 
botne it company, has arrived at an impor- 
tant crisis in its history, and we will see how 
it fares. The building which contains the 
crushing-machine is two-storied, and it is 
into the upper story that the ore-laden 
trucks are made to pass. We now know 
the secret of the water-wheel, for entering 
down stairs we see two inflexible iron cylin- 
ders moving, by a cunning arrangement of 
cogged wheels, in opposite directions. 

These cylinders, which are ‘‘case har- 
dened,” or superficially converted into steel, 
are so close together, that an ordinary pencil 
passed between them would emerge beneath 
as a flat band, and this contiguity is kept up 
by means of a heavy weight, or “ bob,” attached 
to the extremity of a lever, which bears up^ 
one of them. The ore supplied from obov^ 
through a hopper, comes down in a steadm 
gradual stream, falling fairly between 
cylinders, and is soon reduced to fragment||^ 
But with such hard work to do, it is not to 
be expected that it should be p^ormed very 
rapidly. The crushed ore falU into a tubular 
sieve, which, being gently inclined, allows 
those fragments which do not pass through 
its meshes to slide into a bucket placed to^ 
receive them. The finer portions — almost 
dust now— pass through, and are swept by' 
an attendant boy into a wooden gutter or 
channel. When the bucket is full of the 
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perfeotly-crasked ore, a signal is gi^en ; it is 
lianled up to undergo a repetition of the 
process ; and this is continued until the whole 
is reduced to an uniform condition of fineness. 

Even noW| notwithstanding the sorting 
process, a very considerable amount of quartz 
remains intermixed with the crushed ore, and 
as this would very much interfere with the 
subsequent smelting, it becomes necessary to 
remove it. In order to understand the prin- 
ciple upon which the operation next to be 
described is based, the reader must remem- 
ber that galena is very much heavier than 
quartz ; and that, supposing a mixture of two 
substances, one heavy and the other light — as 
sand and shot, for example — to be thrown 
into a running brook, the sand would be 
carried to some distance by the water, while 
the shot^would remain almost at the place 
where it was thrown in. 

It is by taking advantage of this difie- 
rence in specific gravity, that the separation 
of the galena from the ‘‘gangue,*’ as it is 
called, is efiected. After passing from the 
sieve, the crushed ore meets in the gutter or 
channel with a stream of water, which, hav- 
ing already turned the water-wheel, is fur- 
ther made to wash the ore, and still come 
along pretty rapidly and with some force. 
Very soon the effect of its action is made 
manifest. At intervals along the water- 
course are lateral openings into shallow 
tanks, and here are stationed men, armed 
with instruments like a rake minus the 
teeth, who draw into the reservoirs the ga- 
lena which accumulates in the channel. To- 
wards the upper extremity of this simple 
washing apparatus, are found lumps of ga- 
lena j but as we go lower down, we find that 
these diminish in size, until, having degene- 
rated into a mere plumbeous saud, the lead 
ceases altogether, and in its stead we come 
upon nothing but the rejected quartz, the 
particles of which, in the same manner, grow 
small by degrees, and finally dwindle into 
dust. At the upper part, where the galena 


lies in small lumps, we find quartz in rather 
larger fragments, which have resisted the im- 
pulse of the stream, and remain intermixed 
with the ore. This portion is reserved for 
treatment in a series of oblong boxes, which 
have a jerking motion communicated to 
them. These boxes are filled with the 
mixed ore and quartz, and in the same way 
as shaking a basket of chips and halfpence 
would determine the subsidence of the latter 
to the bottom, does the galena separate itself 
from the less heavy quartz, which is removed 
from time to time to make room for a new 
supply. When removed from the washing- 
tubs, the galena is placed in heaps, each of 
which is the share of a miner. With the 
correct weighing and transference of the ore 
to long coffin-shaped boxes, in which, securely 
padlocked, it is conveyed to the smelting- 
works, the mechanical part of its treatment 
ends, and it bids farewell to the mine. 

Dublin . Harey Napihe Draper. 


STAE SCINTILLATIONS. 

— ^ — 

We are informed by Humboldt, that in the 
tropics the stars shine with a steady lustre, 
not twinkling or scintillating as they appear 
in our zone. The cause of this appears to me 
very simple, and I will proceed to explain it. 
Between ourselves and the stars there are 
many atmospherical strata of various densi- 
ties, which diversity in density of strata 
may perhaps extend to the ether beyond the 
limits of our atmosphere, if such exists. It 
appears that this diversity of density causes 
the apparent twinkling of the stars, because 
we find the same phenomena in connection 
with terrestrial objects. If we look at a gas 
jet at a distance, it will appear surrounded 
with scintillations, which are not seen if 
we are close to it. These are more appa- 
rent when the weather is foggy, because 
the diversity in the densities of the strata is 
then greatest. J , A. Davies, 
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HISTOEY AND USES OF THE HEMP. 

The common European hemp, Cannabis the bamboo ; they afterwards wind the thread 
sativa^ is the same plant as the one called upon bobbins, and weave, it into various 
C. Indica. It has been from the remotest fabrics for do- 
period cultivated and highly esteemed, espe- mestic use ; but 
cially in Eastern countries, for the narcotic it is chiefly in 
properties which it possesses, and, in the more the northern 
temperate regions, for the valuable fibre which parts of Russia, 
is easily separated from its stems. Herodotus even as far north 
(1. 4, c. 76) informs us that the Scythians as Archangel, 
had a custom of burning the seeds of this that the hemp is 
plant in religious ceremonies, and that those grown as an ar- 
who inhaled it became intoxicated with its tide for expor- 
fumes. Galen also mentions the intoxicating tation, and it is 
properties of hemp, and it is supposed to be from that coun- 
this plant which Homer makes Helen admi- try that our ma- 
nister to Telemachus to make him forget his nufactories ob- 
sorrows. The hemp belongs to the same tain the greater 
natural order of plants as the nettle, which we portion of their 
have before spoken of (p. 77). It is believed to supplies, 
be a native of India, and to have been brought The plant 
to Europe from Persia, and, like many other grows from six 
plants, has the wonderful power of adapting to twelve feet 
itself to almost any soil and climate. From high, and is more 
this circumstance and its great utility, it is or less branched, terminating in a bunch of 
now cultivated in almost all parts of the greenish flowers. The leaves are large, di- 
world. Amongst the Eastern nations, it is vided into five to eight narrow lanceolate 
chiefly cultivated for the narcotic properties serrated segments in a palmated manner ; 
which it contains ; but in the Northern coun- and when the plant is grown separated 
tries it does not appear to possess the same from others, it has a pretty, graceful appear- 
quantity of the narcotic principle, and is ance (Fig. 2.) When the plants have at- 
there cultivated more especially for the tained their full growth, they are pulled up, 
valuable fibre which is found in the stems, and the roots chopped off, and then spread 
Throughout the whole of Italy, and in out to dry in the sun ; when they are suffi- 
most of the southern provinces of France, and ciently dry they are beaten so as to sepa- 
in almost every part of Germany, the culti- rate from the stem the leaves and smaller 
vator of the soil allots a certain portion of his branches ; the stems are then immersed in 
land to the growth of the hemp ; and the pools or streams of water, until they undergo 
industrious women, both young and old, espe- a species of putrefaction, and when large 
cially in the rural districts of Italy, may be quantities are going through this process, the 
seen, while tending their flocks and herds, stench arising from them is extremely offen- 
busily engaged spinning it in the ancient sive. By being thus steeped in water, the glu- 
manner, with the distaff (Fig. 1), which is tinous matter of the plant is destroyed, and 
generally made of a portion of the stem of the fibre is in a great measure liberated. 
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They ore then taken out of the water, and 
spread out to dry and bleach in the stin. The 



w hole, except the woody fibre, is now become 
very brittle ; it is then beaten and chopped 
between stout pieces of wood arranged for 
the purpose, and the fibre separated from the 
rest of the vegetable matter. It is then 
combed, and tied up into convenient-sized 
bundles for home use or sale. 

The roots of the hemp are very liable to 
be attacked by one of the species of that 
curious tribe of parasitical plants the Oro~ 
handle, and, from its stem being branched, it 
is called the O. ramom (Fig. 3). It grows 
from six to twelve inches high, is of a pale- 
yellowish brown colour, and bears a few 
scattered brown membranous scales in the 
place of leaves ; its flowers are numerous, of 
a pale purplish colour. An ordinary-sized 
pl^t bears about sixty-six capsules, and in 
each there are about 1100 small, but very 
beautiful-looking seeds; so that one plant 
alone furnishes no less a number than 72,600 
seeds ! each of which is capable of producing 
a plant, aftd as the seeds of the Orobanche 
are knot^ to remain a considerable time in 
the ground without losing their vitality, the 
chances of their Tiltimate development on 
the roots of the hemp are increased. 


I have observed, in a field where the hemp 
has grown, the roots very much infested with 
this plant, but 
still the plants 
of the hemp on 
which it grew 
were apparently 
uninjured by 
it. The field 
was sown with 
wheat, turnips, 
and other crops, 
on, I believe, 
the five suc- 
ceeding years ; 
but not a plant 
of the Oro- 
banche was to 
be found, but 
hemp was again 
sown, and then 
there sprang up 
an abundance of 
this pretty para- 
sitical plant. 

In the sap of 
the hemp there 
exists a peculiar 
resinous sub- 
stance, which 
possesses nar- 
cotic properties. Fig. 3 , — Orobanche ramosa. 

A hemp - field, 

especially in a southern climate, when the hot 
rays of the sun are acting upon it, has a pe- 
culiar odour, which often produces, in persons 
who remain any length of time in it, headache 
and giddiness. This probably arises from 
the volatile narcotic principle being evaporated 
and suspended in the surrounding atmosphere, 
and is consequently inhaled, and produces its 
specific effect. The quantity of this nar- 
cotic principle, which is of a resinous cha- 
racter, is much greater in the plant when 
grown in hot countries than it is in colder 
regions ; but the fibre is not so good, and is, 
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indeed, coiistderediroriMeM« The resin, how- 
erer^ is so abundant as often to eznde from 
the plant, and is gathered for use. The 
whole plant abounds in it^ and it is used in 
various ways, and extracts are made from it, 
and names are given to the different prepa- 
rations. The resin, which exudes naturally 
from the plant, is the most esteemed, and is 
called momoeat or churrus. When the whole 
plant is collected and dried, it is sold in Cal- 
cutta market under the name of gunjah* If 
the larger leaves and capsules are dried toge- 
ther, it is known as hangt guhjea, or gidhce. 
When the tender tops and leaves of the plant 
are collected, and dried, it is called hdschuchi 
or by the Egyptians Tihashee sh^ and this 
they commonly mix with tobacco, and smoke 
it. The dried flowers the Moors call 
which they smoke in the same way as tobacco, 
but a small pipeful of it is sufficient to pro- 
duce intoxication. An extract made by in- 
fusing the whole plant in an alcoholic solu- 
tion, and then evaporated, is said to be very 
active ; but the extract called by the Arabs 
dawamese is the form most commonly used. 
It is made by boiling the leaves and flowers of 
the hemp in water, to which a certain portion 
of fresh butter is added, and then evaporated 
to the thickness of a syrup ; in this state it 
has a very disagreeable taste, and to disguise 
it there is generally added some aromatics, 
such as camphor, cloves, nutmeg, and thus it 
is formed into a kind of electuary. This 
composition is said to form the chief ingredient 
of the haschisch of many Eastern nations. A 
preparation similar to this is called by the 
Moors el mogea, and is sold at a very high 
price. 

“ The practice of chewing the leaves of this 
plant, to induce intoxication, prevailed or ex- 
isted in India in very early ages : hence it 
was introduced into Persia, and about six 
centuries ago (before the middle of the thir- 
teenth century of our era) this pernicious and 
degrading custom was adopted in Egypt, but 
chiefly by persons of the lower order, though 
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! several men eminent in literature mid reli- 
gion, and vast numbers of fakeers (or poor 
devotees), yielded to its fascinations, and con- 
tended that it was lawful to the Mooslem# 
The habit is now very common among the 
lower orders in the metropolis, and other 
towns of Egypt.*' The same author says : 
‘‘ The preparation of hemp used for smoking 
generally produces boisterous mirth. Few 
inhalations of its smoke-, but the last very 
copious, are usually taken from the gozeh. 
After the emission of the last draught from 
the mouth and nostrils, commonly a fit of 
coughing, and often a spitting of blood ensues, 
in consequence of the lungs having been filled 
with the smoke. Hhashee’sh is to be obtained 
not only at some of the coffee- shops ; there 
are shops of a smaller and more private de- 
scription, solely appropriated to the sale of 
this and other intoxicating preparations they 
are called mahh’shesh’ehs. It is sometimes 
amusing to observe the ridiculous conduct, 
and to listen to the conversation of the per- 
sons who frequent these shops. They are 
all of the lower order. The term hhash’sha’^h, 
which signifies a smoker, or an eater of hemp, 
is an appellation of obloquy. Noisy and riot- 
ous people are often called hhash'sha’shee'n, 
which is the plural of that appellation, and 
the origin of our word ‘‘assassin” — a name 
first applied to Arab warriors in Syria, in 
the time of the Crusades, who made use of 
intoxicating and soporific drugs, in order to 
render their enemies insensible.”*' 

The effect which the administration of the 
preparations of hemp produces varies greatly 
in different individuals. Its general effect upon 
Orientals is that of an agreeable and cheerful 
character, some individuals, however, become 
quarrelsome and violent* Its action upon 
Europeans, at least in Europe, is considerably 
less than upon the nations of hotter climates* 
The very general use of some form or other 
of the hemp in almost all hot climates would 
lead us to imply that it has not any injnriouB 
* Lan&'s “ Modern EgyptUnt vol. ii., p. 82. 
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effects upon the system, but rather that it was 
agreeable and soothing ; the abuse of it, how- 
ever, is exceedingly debasing, and renders 
those habituated to its use unfit for the ordi- 
nary affairs of life. I have, however, occa- 
sionally met with individuals who, labouring 
under some painful chronic disease, were 
relieved by its daily administration. 

Hemp is used, in some form or other, for 
its narcotic properties in all parts of India, 
in Persia, the East of Europe, and in all 
Mohammedan countries. In northern, cen- 
tral, and tropical Africa it is well known’ as a 
powerful medicine and article of indidgence, 
and in southern Africa the Hottentots use it 
for the purpose of intoxication. In Brazil 
even the native Indians are well acquainted 
with it, and regale themselves in its use. 

From the general use of hemp among the 
natives of India, Dr. O’Shaughnessy was in- 
duced to attentively examine its medicinal 
properties. He states that when churrust or 
natural resine, is administered in moderate 
doses, it produces increase of appetite and 
great mental cheerfulness, while in excess 
it causes a peculiar kind of delirium and 
catalepsy. At two p.m.,'' says the learned 
author, “ a grain of the resin of hemp was 
given to a rheumatic patient ; at four p.m. he 
was very talkative, sang, called loudly for an 
extra supply of food, and declared himself in 
perfect health. At six p.m. he was asleep ; 
at eight p.m. he was found insensible, but 
breathing with perfect regularity. His pulse 
and skin were natural, and the pupils freely I 
contracted on the approach of light. Hap- 
pening by chance to lift up the patient’s arm, 
the professional reader will judge of my 
astonishment when I found it remained in 
the same posture in which I placed it. It 
required but a very brief examination of the 
limbs to find that by the influence of this 
narcotic the patient had been thrown into 
the strangest and most extraordinary of all 
nervous conditions, which so few have seen, 
and the existence of which so many still dis- 


credit — the genuine catalepsy of the nosolo- 
gist. We raised him to a sitting posture, 
and placed his arms and limbs in every 
imaginable attitude. A waxen figure could 
not be more pliant or more stationary in each 
position, no matter how contrary to the 
natural influence of the gravity on the part ! 
To all impressions he was almost insensible.’* 

The authDr afterwards found that this 
I extraordinary effect of the drug was pro- 
duced upon other animals as well as man. 
After a time the effect entirely passes away, 
and leaves the individual altogether uninjured. 

It may be by the use of the hemp that 
the “ fakeers’* perform many of those won- 
derful feats, and thus by dishonest means 
exercise their influence upon the ignorant 
and unsuspecting masses of the people. 

Since the publication of Dr. O’Shaugh- 
nessy’s remarks upon the effects of the pre- 
parations of hemp, it has been imported and 
used in this country ; and in many cases in 
which the preparations of opium disagreed, 
this has been substituted, and generally with 
great advantage to the patient. 

It is needless to enumerate the very many 
uses to which the fibre of the hemp is now 
applied ; perhaps its most important applica- 
tion in this country is in the manufactory of 
ropes for ships, etc., and for making the 
coarse kinds of cloth. The seeds yield by 
pressure a yellowish kind of oil, which is 
almost tasteless, but has a disagreeable smell. 
It is used for burning in lamps in Eussia and 
other countries, and also in the manufactory 
of soap and some kinds of varnish. Hemp, 
rags, and old ropes are used for making paper 
of various kinds. These are reduced to pulp 
by machinery, the pulp is then spread upon 
wire-gauze frames, and dried ; some kinds of 
paper thus made are afterwards sized with a 
solution of glue and alum, which increases 
the strength of the paper, and to give it a 
smooth or glossy appearance it is passed 
between hot polished steel rollers. 

E, Dbxkin, M.D. 
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8P0ETIVE EXEECI8E8 UPON MUSICAL NOTATION. 

IN TWO PASTS. — PAST II. 





SECTION IV.— THE SCALE. 


But there is a segulae progression of the 
notes from E to E (or from any one note 
to its eighth or octave), which is called the 
Scale. This scale, which is called the 
Natusal or Diatonic Scale, to distinguish 
it from another called the Cheomatic, is 
formed of certain tones and semitones, fol- 
lowing each other in a wonderfully natural 
manner. 

Beginning at E, the semitones are be- 
tween the notes Gr and A, and D and E, the 
third and fourth, and the seventh and eighth 
of the scale, thus : — 
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Tone. Tone. Semitone. Tone. Tone, Semitone. 


rone. luno. aemitone. Tone. Tone. aemttone. 
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Let the key-note (the note from which the 
Bcal^ starts) stand for the figure 1. In the 
present instance, and for the purposes of the 
next problem, let that note be E ; F will 
represent 2 ; G-, 3 ; A, 4 ; B, 6 ; C, 6 ; D, 7 ; 
and the last, E, 8. Get this well fixed on the 
mind, and then resolve the following — 


PsOBLEMS UPON SECTION IV. 

1. What figures do these notes represent? 









2. What these P 


fSfjSBS 









3. These? 



6. These? 



6. These? 



Solutions. 


1. 18531 ; 2. 8798351 ; 3. 153853251 
4. 78983451 ; 6. 181813581 ; 6. 87654321. 


SECTION V.— FIGURE, LENGTH, AND REU 
TIVE VALUE OF NOTES, WITH THEI 
• RESPECTIVE RESTS. 


Kotes. 





1 semibreve in length of time is equal to 
zzzmziiq: ' tt- 


2 minims ; which are equal to 


4 crotchets ; or 



8 quavers ; or 



16 semiquavers ; or 



32 demisemiquav^ers. 








BEOEBATIVB SOIENOB. 


A Dot after a note or rest makes the 
note or rest half ad long again. Example: 

- is equal to a minim 

zizjnzrz: and a crotchet ; ~| ' " | — or to 
three crotchets, and so on : r* is equal to r *1 
t.e., a crotchet and quaver rest, etc. 

Pboblbms upon Section V. 

1. Eesolve this semibreve half into 

crotchets, one-fourth into qua- | 

vers “~P ~“ other | 

fourth into semiquavers, 7"^— 

2. Eesolve the semibreve half into minims, 
and the remaining half into quavers. 

3. Condense sixty-four demiaemi- 
quavers into semibreves. 

4. Condense sixty-four demisemiquavers 
into crotchets. 

6. Condense sixty-four semiquavers kito 
half-minims, and half-crotchets. 

6. Condense sixty-four quavers half into 
crotchets and half into minims. 

Solutions. 




^ 



A Batch of Little Questions upon 
Section V. 

1. To two iemibrfves, two minims, and 
two cro ||B |jt> how mmf qnavers form an 

equin^MpS;; , ' ' ' ' ' 


2. While I am singing three semibreves 
and six minims, how many crotchets might be 
played P 

3. If the length of a psalm-tune be equal 
to two hundred and fifty-six quavers, what is 
its length in semibreves P 

4. What number of crotchets would repre- 
sent the length of the psalm spoken of in the 
previous question? 

5. If a semibreve represented the value of 
a twenty-pound note# what would be the rela- 
tive value of a semiquaver P 

6. How many crotchets might i — nij i 
be counted during a semibreve r- 

rest P 

7. What sort of a rest is this, and how 

many crotchets are to be counted i zii 

while it is observed P IZZZlZZIi 

8. How many quavers might be counted 
during a minim rest P 

9. How many demisemiquavers might 
be played during a rest equivalent to two 
semibreves and one minim P 

10. How many semiquavers are equal to 
a dotted minim P 

11. How many semiquavers are 

equal in length to a dotted crotchet? — p 

12. How many of the same are zijpziz: 

equal to a dotted quaver P — - 

Answers. 

1. Twenty-eight; 2. Twenty-four; 3. 
Thirty-two; 4. One hundred and twenty- 
eight ; 5. Twenty-five shillings ; 6. Eour ; 
7. A minim — two ; 8. Four ; 9. Eighty j 10. 
Twelve ; 11. Six ; 12. Three. 

SECTION VI.— TIME AND ITS DIVISIONS. 

The Bae, made thus, rz:i~ divides a 
musical composition into : — — equal por- 
tions of time. 

Time is divided into two sorts— common 
and TRIPLE ; each of which is either simple 
or compound ; and the character, or sign 
which denotes it, is placed at the beginning 
of every composition, after the clef. 
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SiKFLB oommon tune, when marked 
thus, " or thtiii ■— denotes that 

each ' bar con — tains one se- 

mibrerei or its equivalent. Example : 

jSccE or, 






s 

s 



m 

s 


I 



bss 

B 




SBj 

■SSmBI 

a 


When marked thus, 
contains one minim, or its 
lent. Example ; 


-•^r— the bar 
equiva- 








Foue Soets or Compoukd Common Time 
Explained. 

First Sort) containing Tioelve Quavers in a 
Bar^ or their Equivalent. 




Second Sort, Six Quavers 4n a Bar^ or their 
Equivalent, 




Third Sort, Twelve Crotchets in a Bar, etc. 



Fourth Sort, Six Crotchets in a Bar, etc. 




m 




[The last two sorts are very seldom used 
in modern music.] 

Simple Teiple Time Explained. 
Three Minims in a Bar, etc. 


Three Crotchets in a Bar, etc. 




Three Quavers in a Bar, 




m 


Compound Teiple Time Explainbp. 


JTine Orotehets in a Bar, eta 



Nine Quavers in a Ba/r, etc. 




[^Compound triple time is seldom used in 
modern music.] 

N,B. — The contents of every bar in com- 

mon time, whether simple or compound, may 
be divided (by beating or counting) into four, 

or into two equal parts ; and in triple time* 

whether simple or compound, into three 
equal parts. 


The figure 3 placed over three crotchets, 
quavers, or semiquavers, thus : 



(which are called triplets), denotes that the 
three notes are to be played, or sung, in the 
time of two. 


Questions fob Exeecise upon Section VI. 


1. How many crotchets, or their equi- 
valents, would be found in a piece of twelve 
bars marked at its commencement, thus 


— O— • or thus P — tB - 


2. A certain psalm-tune was of the length 
of sixty-four crotchets, and was divided into 
sixteen bars : what was the signature at the 
commencement P 

3. A hymn-tune was of the length of 
thirty-two crotchets, and was divided into 
sixteen bars : what was the signature P 

4. A slow movement was of the length of 
forty-five minims, and was divided into fifteen 
bars. In what time was it written P 

5. Another movement measured one hun- 
dred and twenty crotchets, and was divided 
into forty bars : what signature was found 
at its beginning ? 
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6. A danoe*ta&e was of the length of 
forty-eight quayers, and was divided into six- 
teen bars : what was the signature P 

7. If, in the middle of a movement, you 
saw a rest of this kind p — — l occupying a 

whole bar, what would r — —d you j udge 

the time of the movement to be ? 

8. If you saw, under similar circum- 
stances, this sign, what would you 

presume the time h - - — — -j of the movement 
to be? 

9. If, under similar circumstances, you saw 
a bar occupied by rests, thus, I — — z zzi z 

what would you judge the time t t - 

of the movement to be P 

10. If, in the middle of a movement, you 
met vrith a bar figured thus : 



what would you conclude the time of the 
movement to be P 

SoLUTioKs OF Questions on Section YI. 


1. Forty- eight. 



7. Common time ; four crotchets in each 
bar. 

8. Common time ; two crotchets in each 

bar. 

9. Triple time ; three-eighths, i. e., three 
quavers in each bar. 

10. Common time ; four crotchets in a bar. 
SECTK)]n vi|.— sharps, flats, and 

NATURALS. 

A Sharp | raises a note half a tone ; it 
mikes it by f hat much acuter in sound. For 


instance, C, thus simply written, has a 
certain sound zip::! (easily ascertainable by 
touching that key upon the pianoforte, or pro- 
ducing it from a blow-pipe). But if it have 
a Sharp | placed against it, either in im- 
mediate contact or next to the time-signature 
at the commencement of the movement, it 
expresses a sound half a tone higher. The 
two ways in which C is recognizable are as 
under : — 



When the Sharp is affixed to the Staff in 
the first manner, it affects all the C’s in the 
piece; when it is placed as in the second 
instance, it affects that one note only, 

A Flat b depresses a note half a tone ; it 
makes it by so much a deeper or graver 
sound. 

A Natural [J| contradicts a jj: or a b , and 
restores a note that had been raised by the 
or depressed by the b, to its natural tone. 

Besides the above marks there are double 
I ’s and double b ’s. 

The double | is thus distinguished, x ; it 
raises a note two semitones, i.e., it substitutes 
D natural for C natural. 

The double b, thus marked hb» lowers a 
note two semitones : thus, C natural depressed 
by a double flat would be B flat, if sought for 
among the keys of a pianoforte, 

Rebuses intended to recall to mind the 

Forms and Names of Sharps, Flats, 

AND Naturals. 

1. Messrs. Dodson and Fogg were ad- 
dicted to I practice. 

2. It is a I morning. 

3. Hunger is a | thorn. 

4. He fell into the company of Jers. 

5. This beer has become quite b. 

6. Fools love btery. 

7. She gave him a b denial. 

8. He fell b upon the pavement. 

9. Leave off affectation, and be tj. 

10. He was of a tjly warm disposition. 
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11. Its ^ colour is red. 

12. It was very ii that he should be 
offended. 

(The above are so very simple, that no 
solutions ste needed ; but it is recommended 
to young students to make, upon the model 
of the foregoing, a number of other Eebuses, 
both for their own improvement, and for the 
amusement of those younger and less profi- 
cient than themselves.) 


SECTION Viri.— VARIOUS OTHER MARKS. 

The Pause ziil— renders the 

NOTE longer at “• 11 ( 01 ’) zzln pleasure; 
and, in certain ^ cases, the 

composer expects some embelUshmonta from 
the performer ; but the pause on a rest ^ 
only lengthens at pleasure the silence. T 

The Sion or Eepeat is' is a reference to 
a passage, or strain, to which the performer is 
to return : the Italian words al seono, or 
DAL SEONO, denote such a return. 

The double bar —jP marks the end of 
a strain ; or the con ~Uzi elusion of a piece. 


The DOTTED bars / s 

denote the repeat of zEiBEE 
the foregoing and following strain. 
When the bars are marked thus. 


or thus, 


then the strain only 
side of the dots 


on the side of the dots is to be 

repeated. 

The Brace | ties together the two staves 
used by the performer upon 
the pianoforte or organ. It 
is used to connect all the 
vocal parts in a score, but 
its chief use is as in the an- 
nexed example. 

The Turn is an 

embellishment, the nature of which 

your preceptor will explain to you. It 

is sufficient here that you should know its 
name and form. 

The same remarks apply to the 
Shake, or Trill. 



Dih. (diminuendo) IT indicates that 
the sound is to be decreased. 

Cebs. (crescendo) , that the sound 
is to be increased. 

The Tie, or Slue, -^***^, placed over a 
few or many notes, implies that they are to 
be slurred over, or sung legato f i.e., con- 
nectedly. 

P , or PiA., means I^iano, and implies 
that the passage against which it is placed ia 
-to be played or sung softly, p p (pianissimo) t 
means very softly, f and / f (forte ^fortis- 
simo), signify loud and very loud. 

Eebuses upon Section VIII. 


eJe 


1. In the midst of his harangue he came 
to a 

2. We should always ^ before any great 
attempt. 

3. There was an awful 

4. Why do you P 

5. They did not observe the precon* 
certed K , and we were obliged to it. 

6. These were to be regarded as K K of 
the times. 

7. They gave no K ^ of yielding. 

8. I was obliged, for my own 
protection, to put up a 

9. The turnpike was splashed over : 

with clay, and reminded one of a ! 

10. Courage ! let us ^ ourselves to the 
work. 

11. You should be happy now that your 
new P f has arrived safely. 

12. ‘‘ Oh, she can ^ and and still 
go OR,'* -^Skakspeare. 

13. ^ again Whittington! 

14. Young Phipps paid great attention to 
the arrangement of his ^ . 

15. Their misbehaviour was s.red 
over. 

16. The finances of Palkenburg were in 
a constant =»• . 

17. Henry is a rising man; his fortunes 
are on the . 

W. Newman. 
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MY BIRB-THE SISKIN. 


0x^91^ people are allowed to vaunt the 
xpefitu of their favourites, and therefore 1 
wiU take the liberty of eayiug a word in 
favour of mine. 

Of all the email cage-birds I have ever 
kept, which has proved the most pleasing 
and attractive to me and mine P 

Not the canary ; he is too loud and shrill, 
and insists on taking the lead in every con- 
versation, which is a breach of good manners. 
Not the chaffinch ; too wild and monotonous. 
Not the bullfinch ; too melancholy, and rather 
given to sulking. Not the goldfinch ; pretty, 
but egotistical, requiring to be made a spoiled 
bird of, to show itself to the best advantage, 
and needing seyere discipline to urge it to 
exert its intellectual faculties. The linnet, 
when really tame, is an engaging and modest 
bird — so modest, in fact, as to make you 
doubt of its abilities. The pretty little tits 
are carnivorous furies, cannibals who will 
feast on a fellow-prisoner. The nightingale, 
like other great singers, is apt to give himself 
airs, and is also troublesomely particular in 
respect to his diet. The same remark is 
more or less applicable to all the soft-billed 
insectivorous songsters. To keep a robin in 
a cage permanently is out of the question. 
A caged skylark gives me little pleasure. 
With the blackbird and the thrush, both 
sweet minstrels of the grove, we have taken 
leave of small cage-birds, and are half-way 
on the road which leads to large ones. An 
qrniihological rule-of- three would give, “As 
the canary is to the blackbird (in point of 
sfise), so is the thrush to the magpie or the 
jay. Size also is an objection to the green- 
^ch, and |o the hawfinch especially ; both 
of ther* caged suggest the idea of small fowl 
put up to fatten ; they make us think more 
of roast meat than of music. The brambling, 
han^fome and tameable, is long-legged and 


far from eloquent. The buntings iqre, the 
most part, either stupid like the ortolan, or 
savagely wild like the snow-bunting. The 
cardinal grossbeak, or Virginian nightingida, 
is shy, vulgar-toned, and loud. The Paddy- 
bird, though tame and handsome, is as weari- 
some as the chaffinch, with his everlasting 
and unvarying chant. Little avidavats, wax- 
bills, etc., are simply good to bring sorrow 
to their keeper ; they breathe the air of our 
northern winter, and they die. But, in ex- 
planation, be it understood that the above- 
named birds are not meant to be sweepingly 
and universally condemned, nor to be ex- 
communicated from civilized aviaries. A 
kind and attentive master or mistress will 
develop their native merits and subdue their 
natural defects, to a certain extent, that is 
to say, and with individuals superior to the 
common run; for amongst birds, as in the 
human race, the capacity and the temper of 
individuals vary greatly. Every one to his 
taste, therefore. My taste is the siskin, or 
aberdevine, the Fringilla spinus of ornitho- 
logists (perhaps because its long sharp beak 
resembles a thorn, or spinus)^ the zeisig of 
Grerman fanciers, and the ta^nn or thMn of 
the French. 

The siskin, while exempt from the faults 
of most other cage-birds, unites in itself 
many of their merits. Its small size (less 
than that of the canary) heightens its pretti- 
ness. The character of its plumage may be 
briefly expressed by the adjective **neat.’* 
In the male, shades of yellow, greenish-gray, 
and black are harmoniously blended and con- 
trasted ; the female, who wears the eame 
hues, is decorated with marked stripes of 
black on the lower part of her person. Its 
soQg, instead of a head-splitting din, fs a 
soft, gentle warble, which may be heard 
within-doors without pain. True, the cha- 
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racier of the whole airain approaches to that 
of the swallow’s subdued twittering on a 
summer’s morn, and at the close there occurs 
a prolonged note, which critics might call a 
little cracked or reedy ; but, to my taste, it 
is a defect on the right side. The clear, 
bell-like tones of the nightingale and thrush 
families, which ring and make their way 
through the densest foliage, and the pene- 
trating accents of the lark, which reach us 
from heights in open space at which the 
human voice could scarcely be audible below, 
are not agreeable to, nor supportable by, 
every ear nor every head in closed apart- 
ments. In proof of which, those birds, when 
in song, are mostly hung outside the owner’s 
house or cottage. 

When the siskin appears amongst us in 
October, it does not obtrude itself on the 
notice of the every-day traveller on the high- 
way-road, but must be sought for in secluded 
gardens and shrubberies, on the skirts of the 
wood, and in the alder copse. Far from 
towns, it is the forester’s bird; he watches 
its antics amongst the branches of the fir- 
trees, and rejoices that his stacks of fire-wood 
are well piled and sheltered from the rain ; 
for winter is coming, and with the aid of his 
store he will weather its storms as gaily as 
the nimble siskin. The arrival of the siskin 
fills the imagination with images of Scandi- 
navian pine-forests, moss-grown rocks, water- 
falls, and thickets of hazel and birch. 

It is a satisfaction to find one’s prefer- 
ences confirmed by a congenial opinion, and 
therefore I cite, verbatim and spellatimy from 
the “ Bird-Fancier’s (sic) Eecreation,” London, 
withput date, but printed for T. Ward, and 
sold at his house at the Bird-cage on Stam- 
ford Hill, Tottenham Eoad, a quite short 
account of the aberdevine 

“ This is a veny pretty mery Bird, and is 
much the Colour and Bigness of a grey 
Canary-Bird, they don’t breed in these Farts, 
nor can I give you any Account where they 
breed, but I believe they come from the 




North, being commonly catch’d here in 
Winter ; they frequent here the Alder T'rtee 
by the Eirer side, and are so to be catob'd 
as we do Linnets or G-oldfinohes, they feed 
upon the same Seed as the Chaffinches op 
Linnets, but they love the white Seed ; they 
are a mery Bird, and the Colour of a 
Canary-Bird, only the Cook has a blaek Spot 
upon his Head, and a little black under his 
throat.” 

They are a very pretty, merry bird, and 
that is the main reason why I patronize them 
in these pages, and love them at home. No 
bird becomes reconciled to confinement more 
cheerfully and contentedly, or in a shorter 
time after being caught ; notwithstanding 
that, in a wild state, it manifests no great 
confidence in man by entering houses, as the 
roblu does. Put siskins are philosophers. 
When they find tbewclves prisoners, with 
plenty to eat and drink, instead of moping 
and pining, they say to themselves, “What 
can’t be cured, must be endured,” and make 
themselves at once easy and comfortable in 
their new house and with their new friends. 
From that moment they become as teachable 
as any little bird can be ; nay, even jealous 
of any other little bird whom you may try to 
teach in their presence. Of three hen sis- 
kins, wild from the copse only last December, 
I gave two away to two of my friends, retain- 
the third myself. No. 1 has long since (this 
is written February 16th) learnt to draw a 
a little cart up an inclined plane, by means 
of a string. No. 2 insists on partaking of 
ail the family meals, and puts her head 
through the wires of her cage, begging to be 
let out, as soon as she sees the table-oloth 
laid ; she will perch upon her owner’s fore- 
finger, and take a seed held between his lips. 
No. 3, my own, has not received so elabo** 
rate an education, for want of leisure on the 
part of her instructor ; but if I open her 
cage-door and call her, she will come flying 
to stand on my open hand, and enjoy a treat 
of hemp-seed, which she expects, and almost 
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begs to be previously cracked, to aid ber 
somewhat feeble beak, and will peck my 
fingers for more when the ration is done. 
She would instantly drive away any fresh 
favourite who dared to take the same fami- 
liarities ; she is therefore obliged to be caged 
while I carry about the room, perched on an 
ear of millet, a male siskin caught in Janu- 
ary, and now rewarding me with a song while 
I record his tameness. 

Siskins may be taught their tricks with- 
out the employment of privation or cruelty. 


and thumb; after some hesitation 'and dally- 
ing, it will be taken ; repeat the lesson till 
the pupil is perfect. Lesson 2 : Substitute 
your lips for your finger and thumb. Lesson 
3 : Repeat the two previous lessons, but in 
both cases hold the seed so tight that the 
bird has to tug and pull, and exert all its 
strength before it can obtain possession of 
the morsel. Lesson 4 : Open the cage-door, 
and let the bird step out of the cage upon 
your fingers, to eat crushed hempseed upon 
your open palm. If a well-behaved bird, it 



The Siskin. 


The whole secret lies in their being very 
greedy birds, epicures also, above all things 
fond of hempseed, and nearly as much so of 
the seeds of the alder-tree, likewise enter- 
taining a great relish for the seeds of the 
poppy (the mawseed of the shops), which is 
grown on the Continent to extract salad-oil 
from. Siskins eat more than many of their 
larg^ fealbered friends. 

To traan |bem to personal intimacy with 
yourself, you have only to let your birds 
become jusi a little hungry. Lesson 1 : In 
the morning, before they have breakfasted, 
offer a single hempseed between your finger 


ought to step back into its cage again ; but 
if it flies into the open room, by no means 
catch it to restore it to its home, but let it 
find its way back by itself. People gene- 
rally suppose it to be a punishment to a bird 
to cage it, and it may be so in many cases ; 
but you may punish a siskin that has not 
been properly obedient by shutting it out of 
its cage — by closing its own wiry door against 
it, just as an ill-behaved boy is turned out 
into the back-yard to meditate. When hun- 
ger and thirst begin to be felt, the penitent 
siskin will make very amusing efforts to get 
in, will try to force a passage, or to discover 
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the secret of the cruel man. who made well- 
stored bird-cages so hard to enter. If a piece 
of string or tape happen to be tied on or near 
the door, the persevering little creature will 
endeavour to untie it, with the idea that it is 
that which prevents its entrance. A siskin 
might be more easily taught to break into a 
cage, than to break out of it ; because, if its 
larder is weU supplied within, it has no 
motive to the commission of the converse of 
burglary. Lesson 6 : Make your bird^y from 
its cage to alight on your hand, wherever you 
may be. After this elementary course of in- 
struction, your siskin will be ready for what- 
ever branches of education you may destine 
his future career to embrace. 

The dragging of chariots and the drawing 
of water, which appear so wonderful, may 
also be taught without unkindness. The 
feats are nothing more than an easy applica- 
tion of the pupil’s natural address and clever- 
ness. The siskin is bom (or hatched) a 
mountebank, a posture-master, a fearless 
acrobat, a clown full of whim and humour. 
Of its own accord it likes to do things in a 
way that would be difficult for many other 
birds, and impossible for vulgar cocks and 
hens. For instance, it will drink in a per- 
pendicular position, with its head downwards, 
and hanging by its legs. It will sleep cling- 
ing uncomfortably to the wires, instead of 
sitting on a convenient perch. It will run 
along the sides and top of its cage, like a fly 
upon a wall or a ceiling. Throwing somersets 
is with it a favourite amusement. Its feet 
are also hands, which it utilizes, if not to the 
extent, at least after the manner of parrots. 
It eats suspended beneath a branch as easily 
as upon the branch. It has no dislike to 
swinging itself on an ear of millet at the 
end of a string ; if you give it the chance, it 
will hold to a perch with one foot, while it 
steadies and retains the ear of millet with 
the other. Talents such as these only need 
a direction to be given to them. 

Therefore, mix no hempseed with your 


bird’s daily food of canaryseed and millet, 
but place the cart to be dragged, laden with 
hempscittd^ on 9* fiat surface, outside the cage, 
where bird can reach it by putting its 
head through a hole in the wirework, such as 
is usually left for drinking. When he has 
eaten a few grains in this wayi put the cart 
out of his reach, but with a bit of string 
fastened to it, the end of which string is in 
the cage. As his appetite for hempseed is 
sharpened, he will not be long in finding out 
that by pulling the string with his bill, he 
can draw the cart to him and enjoy its con- 
tents. He may be made to repeat this ma- 
noeuvre for a day or two, when the next step 
in his training may be taken by placing the 
cart on an inclined plane, sloping /rom him. 
Of course, as fast as he draws the cart 
towards him, it will run back again by its 
own weight. Afl;er a few tantalizing dis- 
appointments, he will adopt the expedient of 
holding down the string with his foot, while 
he either draws the cart still nearer, or regales 
himself with the earnings of his ingenuity. 
By the same proceeding, he may be taught, 
to draw water from a reservoir, by means of 
a small bucket ; but, to avoid the possibility 
of death from thirst through any derange- 
ment of the apparatus, it is more humane to 
leave the necessaries of life always within 
reach, without having to be worked for. 

Siskins are fond of splashing themselves 
with water, and should be allowed to do so 
twice a week at least, in some shallow, open 
dish. 

As in the linnet the bill assumes a 


bluish tinge, so in the siskin it becomes 
tipped with deeper black on the upper man- 
dible, at the approach of the singing season. 
If a pair, male and female, be kept in the 
same cage, they should be allowed to select 
their own mates, otherwise, the ill-assorted 
couple may terminate their union by a deadly 
quarrel. 


E. S. Dixok. 
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THE HUEITING-BEETLES, OE SEXTONS. 


Tut are many wonderful diings to be 
leanpit by the careful and perseTerixLg study 
of the habits, instincts, and metamorphoses of 
insects, the untiring watchfulness of a Beau- 
mur, a Bonnet, or a Swammerdam haye suffi- 
ciently proyed (if such proof were needed), 
in the curious and interesting records they 
have left concerning insect life. But these re- 
cords were of necessity not entirely complete, 




and the question is, whether, from the valu- 
able data furnished by great naturalists, 
we have not been induced, in some cases, to 


lare^^ oyer picturesquely— filling up la- 
what appeared to us undeniable 
If es, ratlfer than with well-ascertained 
b^we iu^ additional facts still 

tiu, Biornir"®' very hard to get at ; 

^ we get them we must rest satisfied 
Offer a sm. ® 


with an incomplete picture, and, above all, we 
must not attempt to finish it from imaginary 
references, however plausible. 

These remarks have reference more im- 
mediately to the habits and instincts of a 
group of our native Coleoptera, popularly 
known as the burying-beetles, as we find those 
insects described in the most modem ento- 
mological works, both popular and scientific. 
Among the earliest of the writers who describe 
the peculiar habits of the burying-beetles 
with great minuteness, was M. Gleditsch, in 
his ** Eecreations of Natural History,** pub- 
lished at Halle, in 1765. This account has 
been recently quoted by Messrs. Kirby and 
Spence, in one of the best and most trust- 
worthy entomological works in the language, 
and also by Mr. Westwood, in his ** Modern 
Classification of Insects.’* It is as follows 
** M. Gleditsch had often remarked that dead 
moles, when laid upon the ground, especially 
if upon loose earth, were almost sure to dis- 
appear in the course of two or three days, 
often in twelve hours. To ascertain the 
cause, he placed a dead mole upon one of the 
beds of his garden. It had vanished by the 
third morning ; and on digging where it had 
been laid, he found it buried to the depth of 
three inches, and under it four beetles, which 
seemed to have been the agents in this singu- 
lar inhumation. Not perceiving anything 
particular in the mole, he buried it again, 
and on examining it at the end of six days, 
he found it swarming with maggots, appa- 
rently the issue of the beetles, which M. 
Gleditsch now naturally concluded had 
buried the carcase for the food of their 
future young.” This passage has beeu re- 
peated by one entomological writer after 
another without further investigation. It is 
true that M. Gleditsch further states, that in 
oi'der to convince himself of the truth of his 
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suppositions^ he placed sopie beetles of this 
kind in a glass yessel, in which was a toler- 
ably deep layer of earthf and upon the earth 
he placed in succession several small dead 
animals, all of which were, in due course, 
hwried. The modus operandi is most gra- 
phically and minutely described. Here the 
earth appeared to be forced from beneath 
the body, forming a cavity into which it 
eventually dropped while the little rampart 
of extracted earth was eventually filled in 
over the body. The result of this experiment 
was, that in fifty days four beetles had 
buried, in the very small space of earth 
allotted to them, twelve carcases of frogs, 
small birds, etc. 

This is a very categorical statement, and 
as such it has been copied and recopied, pass- 
ing from the pages of one entomological 
writer to those of another,, over and over 
again, without further examination. This is 
the great defect of compilations. If well 
done, they often convey a great amount of 
information in an agreeable form, collected 
and methodized from sources difficult of access 
to general readers ; but compilers are often 
compelled to take such statements upon 
trust, after some brief examination of the 
apparent trustworthiness of their informant. ' 

It is very difficult to get up a strong feel- 
ing of suspicion against such a categorical 
statement as that of M. Gleditsoh, and diffi- 
cult to imagine how he could be deceived. 
Still there are some little inaccuracies, which 
might lead one to infer that others also might 
have crept into his graphic narration. He 
states, for instance, that he observed the 
mole, after it was buried, to be swarming 
with maggots. Now the larvse of this class of 
beetles are very different from maggots, being 
furnished with distinct, well- developed pec- 
toral legs, while maggots’' are entirely 
legless. If, therefore, he uses the te?mi ad- 
visedly, and they were really maggots that 
he observed, they were certainly the off- 
spring of certain files, and not of any kind 


of beetles. The larvce in question may have 
been, and probably were, the larvce of the 
burying-beedes, and not maggots ; but this 
proves a certain amount of inaccuracy of 
description, which might lead to the suppo- 
sition that other inaccuracies or inadverten- 
cies may probably occur in other parts of the 
description, which would tend to invalidate 
the whole of it. The time occupied in the 
burying — ^fifty days — is also strange, as the 
operation is generally performed in as many 
hours, and seldom exceeds three or four days, 

* It must be stated, however, that recent 
entomologists have made similar statements 
regarding the habits of the burying-beetles, 
especially a very eminent one, who writes 
under the pseudonym of “ Eusticus.** This 
writer describes the habits of these beetles 
‘as M. Gleditsch does, but with a graphic 
power far surpassing that of his predecessor, 
jat the same time giving to his account all 
‘that minuteness of detail which generally 
carries with it the appearance of a descrip- 
tion made from Nature, and in presence of 
the facts described. Wishing, however, to 
witness these interesting facts myself, and 
being determined to catch the insect sextons 
in the very act of prosecuting their opera- 
tions in the way of interments of this kind, I 
have on many occasions placed the carcases of 
small animals, as mice, frogs, birds, lizards, 
etc., in different parts of my garden, but with- 
out ever on a single occasion being gratified 
by witnessing such residts as those described 
by M. Gleditsch and several recent writers. 
It is true that I almost invariably, at the pro- 
per season, found burying-beetles heneath the 
remains so placed, portions of which they 
appeared to take into the burrows where their 
eggs were deposited 5 but I could perceive 
nothing like the regular process pf interment 
so minutely described by more fortunate ob- 
servers. In short, so far as my own observa- 
tions go (but without in any way impugning 
the good faith of others), I must acknowledge 
that I was forced, at the close of a pretty long 


808 


EEOfiEAKVE SOIBITCl. 


and careful trial, in wMoh all the evidence 
vaa moat carefblly sifted, to avail myself of a 
Scottish form of verdict — “ Not proven.” 

I have since consulted Mr. F. Smith, of 
the British Museum, upon this interesting 
point of beetle economy. He is one of the most 
active and intelligent entomologists of the 
day, and gets his facts fresh out of the fields, 
instead of extracting them out and dried from 
the book-shelves of his library. He informs 
me that his experience accords with my 
own 5 that he is in the habit, every season, of 
collecting this class of beetles (among others), 
and that to facilitate the procuring of a plen- 
tiful supply of specimens, he “baits” for 
them after a regular manner, according to 
the species he is seeking. For some he baits 
with a dead frOg or lizard, for others with 
some small animal, as a mouse or mole ; for 
others with dead fish, etc. He tells me that 
his baits seldom or never fail ; but that in all 
his experience among the Necrophora, he never 
witnessed a single instance of an evident case 
of regular “ interment ” taking place. They 
doubtless burrow for the purposeof depositing 
their eggs, and are found beneath the remains 
of the kind described, portions of which they 
carry off* down their subterraneous passages, 
to serve for the food of the larveo ; or, in some 
cases, the eggs are deposited within the car- 
cases themselves, which are rapidly consumed 
by the larvsD. It is thus that they perform 
the part of scavengers on land, as the shrimp 
and lobster tribe do in the ocean, preserving 
the air from the pollution of effluvia emitted 
by decayed animal matter. 

It is very probable that in cases where the 
carcase was small, as in the case of a mouse, 
frog, or small bird, that instead of attempting 
to carry it piecemeal down the burrow to 
the undergroxmd nest, where the eggs had 
been deposited, the beetle may have removed 
the earth fiann beneath so as to let the whole 
of the body down to the deposit of eggs, and 
afterwards covering it up as described. Mr. 
8mith| however, informs me that, although 


moles are said by many authors to have 
been interred in ^is manner, he has often 
“baited” with rats of not greater dimen- 
sions than a mole, and yet never found any 
attempt at interment. He found beetles 
concealed under the body during the day- 
time, their principal work being carried on 
in the night, when the flesh was evidently 
carried off piecemeal down the burrows 
formed by these beetles. 

It is conceivable that the accounts of 
anthers previously referred to may have been 
founded upon mistakes, occurring in the fol- 
lowing manner : — A frog or field-mouse may 
have crept into some slight hollow to die, 
and there have been discovered with the 
beetles beneath it. A curious observer may 
have noticed the circumstance with some in- 
terest ; and visiting the spot some time after- 
wards, and finding that the carcase had en- 
tirely disappeared, may have come to the 
conclusion that, inasmuch as it lay in the 
hollow place before, it had since been actually 
interred, and that the hollow was but the 
commencement of a regiilar grave, the in- 
humation havmg afterwards proceeded to 
completion. It is true that M. Gleditsch 
asserts that he dug on such a spot to ascer- 
tain what had become of the object that had 
disappeared, and found it some inches below 
the surface ; while others have made searching 
observations, the good faith of which one has 
no right to doubt. But to solve the question, 
let any of our readers try the experiment 
for themselves. There is no dearth of the 
beetles, for they have a mighty work to per- 
form in cleansing the earth o^ its dead, and 
prevent it from becoming a'^vast charnel- 
house ; and where decaying matter is to be 
found polluting the sweetness of the air, 
there their keen sense of smell will quickly 
conduct them, and its rapid removal by the 
insatiate mandibles of their larvse will soon 
take place. Let, therefore, the experiment be 
tried carefully and watchfully by several ob- 
servers together, so that each may test the 
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accuracy of the others ihethod of inresti- 
gation; and in this way we shall clear up 
the question of the burying capacities of this 
valuable race of beetles, which for the present 
I shall be content to call “scavengers,” 
rather than “ sextons.” 

There are several British species, of which 
the following lines will contain a brief sum- 
mary. The species represented at the head 
of the article is Necrophorus ruspator^ a kind 
plentifully distributed. The one with the 
expanded wings is a female, the other a male 
specimen, in which it may be observed that 
the brushes of the fore legs, which are used in 
burrowing for the purpose of forming a pas- 
sage to the subterraneous nest or egg deposit, 
are stronger and larger than in the female, 
which proves that the male does his full 
portion of the work of building, or rather 
excavating, the nursery for the young. 

Necrophorus germanieiis is the largest 
British species of the burying-beetle tribe ; 
it is entirely black, and nearly twice the size 
of the species engraved. It is very rare, 
being seldom seen except on the coast, the 
only specimen recently captured having been 
taken near Hastings by Mr. Heales. The 
Continental specimens of this species are con- 
siderably larger than the British. The next 
species, N. himator, is much smaller, but still 
entirely black, with the exception of orange 
tips to the antennro, and a narrow orange 
border to the wing-cases. N, vestigator is 
the first species that exhibits the charac- 
teristic orange-red bars across the wing-cases, 
similar to those delineated in our illustration. 
N, vestigator is extremely local, but where 
it occurs it is plentiful enough. In Suffolk, 
for instance, it is found abundantly, in places 
where the most common of all the species is 
scarcely ever seen. It may be distinguished 
from ruspator by the golden hairs which 
fringe the edges of the thorax, and also by 
the form of the thorax, which is narrowed 
posteriorly. N, interruptus is very like N. 
ruspator, but may be distinguished by the 


orange fnnge of silky hairs on the exposed 
joints of the abdomen. This species is very 
rare, and at present has only been found at 
Southend. Mr. Smith discovered it under a 
dead adder, which had been crushed in the 
road ; and baiting for it with young adders, 
which he procured and killed for the pur- 
pose, secured other specimens; but during 
these captures he never observed any attempt 
to bury the carcases of the adders so placed. 
N. ruspator, the species engraved, has these 
hairs entirely black. N. mortuvm is the 
smallest of the red-barred species, but varies 
very much in size, some being not half an 
inch in length and others nearly an inch. 
The large specimens resemble ruspator, but 
are easily distinguished from that species by 
the absence of the orange tip of the clubs of 
the antennae, which in N, mortuum are en- 
tirely black. N, vespillo may be distin- 
guished from either of these species by the 
golden hair of the exposed joints of the ab- 
domen, and from N, vestigator (which in this 
respect it resembles) by the bowed form of 
the middle portion of the hind legs ; and this 
last is the tjrpical and most common species. 

The genus Necrodes is also composed 
of beetles of this tribe of carrion feeders. 
Among the species Necrodes littoralis, with 
its fiuted wing-cases and the greatly-enlarged 
thighs of the hind legs of the males is notice- 
able. This kind is found in large numbers in 
the carcases of drowned animals lying on the 
banks of the Thames, of which river it seems 
to have established itself in the office of chief 
scavenger. The genus Silpha also comprises 
a closely-allied group of beetles; among 
these S. thoracica, with its dull black wings, 
and thorax of a velvety texture and rich 
ruddy brown colour, is at once remarkable. 
S, quad/ripunctata is very distinct in form and 
habit, and will doubtless be eventually sepa- 
rated from the genus to which it is now 
assigned; the wings are polished, and of a 
light ochreous tone, with four black spots ; 
and it ip paid to feed upon the living larvss 
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of butterflies and mothsi seeking them espe- 
cially among tke foliage of the oak, from the 
branches of which it is frequently shaken by 
oollectors. 

Some of the exotic species of the burying- 
beetles are very much larger than the Eu- 
ropean kinds, especially the Necrophorus 
grandis of North America, which is four 
times as large as the AT. riupator engraved 
above, but so like it in form and markings 
that it might be taken for a magniflcent 
specimen of that species. The Necrodes 
giganteuB, found near Sarawak, in Borneo, is 
very much larger than any of our European 
Necrodes, and is very remarkable on account 
of the different character of the thorax in 
the two sexes, that of the male being light 
brown and velvety in texture, while that of 


the female is darker brown and brightly 
polished. 

A peculiarity of this kind of beetle which 
I have not referred to, is the squeaking noise 
which they are enabled to make by rubbing 
the joints of the abdomen against the inside 
of the wing-cases. When held in the closed 
hand near the ear, this sound appears as loud 
as the squeaking of a mouse. They are also 
enabled to emit a foetid smell, which serves 
them as a defence, and which is very per- 
manent on any substance which has been 
affected by it. 

Several writers have mentioned the im- 
mense swarms of beetles belonging to this 
class, which are sometimes observed in Eus- 
sian graveyards. 

H. Noel Humpheets. 


MICEOSCOPICAL POND-LOEE. 


HuKDltEDS of persons now purchase micro- 
scopes from the force of imitation, and a laud- 
able desire to obtain an insight into the won- 
ders of creative skill, which are, perhaps, 
more astounding in the apparently boundless 
regions of the minute, than even in the un- 
fa^omable depths of celestial space j but 
they are apt to be discouraged by the tech- 
nical difficulties in the way of collecting and 
preparing materials for investigation or re- 
search. 

“ The Wonders of a Stagnant Pool/* by 
Mr. Tuffen West, in a former number, will 
lead many to such Small patches of tranquil 
water, and we now propose to notice a few of 
the interesting objects which a beginner can 
easily find. We will take the result of an 
aetn^ experiment, made on a rather cold, 
clear, Janttary morning, which had been pre- 
ceded bjfr one y two days of rather mild wea- 
ther for th 3 season, but which had not been 
warm ehougtf to call forth the mass of life 
hat makes its a;^pwance in early spring. 


The pond selected was a small one, at the 
back of St. Alban’s Villas, Highgate Eise, 
and which had proved a good hunting-ground 
in the summer of the previous year. It lies 
in a high, airy situation, and a pond so 
placed is always promising to the microscopic 
naturalist. 

On reaching its margin, it was plain that 
vegetable life was still in abeyance, so far as 
related to the principal plants which delight 
in such localities ; but there was a green mass 
floating in the water, shining in the sunlight, 
like entangled skeins of silk. This afforded 
a tolerably certain prospect of microsco- 
pic game, and accordingly it was hooked 
up, and small portions put into two wide- 
mouthed, two-drachm bottles, which were 
filled up with the pond-water and carried 
home. 

A word here about bottles. Larger sizes 
are absolutely necessary, for many purposes ; 
but a great deal is to be done with the small 
size specified. They have the advantage of 
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occupying little room, and, when made of 
moulded glass, of being so strong that a 
dozen of them may be carried in the pocket, 
and with little chance of breakage. 

Eetuming home, a 
very little piece of the 
green mass, which con- 
sisted of confervoid 
plants, was placed in a 
cell formed by cement- 
ing a glass ring, such 
as opticians sell for 
mounting Specimens, 
on an ordinary glass 
slide. The cell was 
then filled with the 
pond-water, and one 
of the pieces of round 
thin glass used in co- 
vering objects, placed 


Vorticella convollaria. A 
group of three, with the 
spirally deflected pedicle 
of a fourth.— • 

over it, and pressed down 
gently, with a piece of blot- 
ting-paper to remove the su- 
perfluous moisture. When 
a cell is thus closed, the 
cover is retained by the 
action of capillary force, 
and may be turned upside 
down without spilling its 
contents. Such cells are 
very convenient for exa- 
mining moderate- si zedwa- 
ter creatures, which require 
more room than can be 
given in the live-box, and 
will hold what seems under Vorticella, with pos- 
the microscope a little forest terior circlet of cilia 
O i. X- mi. in process of sepa- 

of vegetation. They are ration, 800 linear, 
handy for polyps, young — 5f«ein. i 
tadpoles, worms, etc., etc., and a conve- 





nient size is made by employing glass rings 
of about three-qnarters of an inch hi dia« 
meter, and one-twelfth of 
an inch thick. As they 
are only intended to hold 
water, ih^may be fastened 
to the slide with diellao 
dissolved in pyroligneous 
other. 

i. To return to our find- 
ings, they consisted chiefly 
of the JSJufflena described 
by Mr. Tuffen West in the 
article already alluded to, 
but without their tails. 
Vorticella microstoma, curious rolling wav 

showing alimentary « . . n T 

tube,cmatedmouth, of Bwunmmg and extraor- 
and formation , of a dinary changes of shape, 
^ the base, enough to bewilder 
anybody inclined to take 
them for plants, and at the same time to base 
any arguments upon the sort of 
motions supposed to be cha- 
racteristic of animal life. But 
there were also a few of the 
common wheel animalcules, 

JSotif&r vulgaris, a few Yorti- 
cella, with and without stalks, 
a Cyclops, which was acci- 
dentally lost, a fine Closte-^ 
rium lunula, and a swarm of 
Diatomacea of the boat shape, 
whose way of swimming is well 
worth notice, as it often pre- 
sents puzzling peculiarities, 
the cause of which is un- 
known. Having taken a gene- 
ral view of the various matters 
in the cell-slide, with a low . 

power— two-thirds reduced by ccBS of self-di- 
an erector, to from 20 to 30 
linear, and, with the second 
eye-piece for objects, near ihe 
surface, brought up to 60 or 
80 — a Eotifer and some Yorti- 
cellfiB were placed, with a very minute piece 



Yision. A new 
frontal wreath 
in formation in 
each of the 
semi • Imiar 
spaces. 
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tjie weed on wMoli they were found in the 
live-box. The wheel animalcule waa rathe 
obatinatei and fw some time would not assume 



Vo^eella miorostomat in process of encysb^ent, 300 

linear; in the last the inclosing tunic is plainly de- 

Teloped*-~S/tf t R . 

her well-known elongated shape, preferring 
to keep herself in a more globular form. 
*Viewod under a Smith and Beck's two-thirds 
object-glass (without the erector), and using 
the three eye-pieces and draw-tube, which 
afford a range of from 60 to 300 diameters, it 
was easy to see the curious stomach in a 
state of commotion, and make out portions of 
the wonderful mechanism by which the food 
is ground up, or, as it may be better de- 
scribed, clawed to pieces ; and when the 
creatxire chose to put out its sliding, telescope 
tail at one end, and its so-cidled wheels at the 
other, its appearance was so totally unlike 
its previous aspect that if the changes had 
not occurred under the eye, no one would 
have believed it to be the same. The prin- 
cipal points to be observed about this Eotifer 
are the motion of the cilia, giving the appear- 
ance of rotating wheels ; the thrusting in and 
out both head and tail ; the use of the latter 
for a kind of wooden-legged progression ; 
the movements of the muscular stomach, or 
gizzard,* which lies a little below the head, 
and is conspicuous from its circular form 
with what looks like a crop in it ; and the 
presence of eggs, which occur lower down 
on either side of the intestinal canal. 

* Thiiorgan biB usually been taken for a gizzard, 
butmoniBsc, in an elaborate paper, read before the 
Eoyif^iety, vintlcates its claims to be considered a 
mouth. 


Many of the Eotifers are much more 
beautiful than this, and in some the red eyes 
are brilliant objects ; but the Bother Mgarit 
is an excellent representative of the family 
to begin wHh, as it is imiversally found 
in ponds and cisterns. Unlike most of their 
fellow-citizens of the so-called infusorial king- 
dom, they have been gainers by scientific in- 
vestigation ; and while others have often been 
degraded in the scale of being, and, in many 
instances, reduced in rank from the animal 
to the vegetable world, the Botifers have been 
elevated to the Annulata, and established as 
first cousins of the worms. 

The Botifers, especially the common sbrt, 
are remarkable for their tenacity of life, and 
are said to have been 
revived, after having been 
dried for years, by simply 
moistening them with 
water. In considering 
the physiological bearings 
of this curious property, 
the reader should re- 
member what Humboldt 
tells us in his Views of 
Nature,” that **the cro- 
codile in the Llanos of 
Venezuela, the land and 
water tortoises of the 
Orinoco, and the colossal 
boa, and many of the 
smaller species of serpents, 
lie torpid and motionless 
in the hardened ground 
throughout the hot and N.B.~WhL the cilia 
dry season of the year.”* or tail part are re- 
in the Botifers a spe- 
cialization of organs and 
functions marks their 
rank in creation, and the gizzard, before 
spoken of, is a most elaborate mechanism, 
very difficult to describe; but its main 
principle is the action of toothed hammers 
worked by powerful muscles, which pre" 

* "Views of Nature/' Bohn’s Edition, p. 243. 



Rotifer vnlgaris. — A, 
mouth, or gizzard ; 
B, contractile vesi- 
cle. — Micrographio 


tracted, and the body 
shortened, the crea- 
ture assumes an ob- 
tuse oval form. 
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sent some affinities with those of the higher 
animals. They exhibit a division of the 
sexes, bnt whether the husbands and wives 
cherish sentiments of affection is unknown ; 
and, notwithstanding the cleverness of their 
motions, and the possession of a nervous 
system, their understanding is probably of a 
very limited capacity. 

The males are much less often found than 
the females, from which they differ con- 
siderably — facts which may account for their 
having been unknown up to a very recent 
period. Mr. Gosse, who has devoted great 
attention to this subject, speaks of the “ ab- 
solute and universal atrophy of the digestive 
system in male Eotifera.” He adds, “the 
duration of life in the male is always very 
brief. I have never been able to preserve 
one alive for twenty-four hours.” Their 
functions are soon performed; “hence we 
can understand the lack of the nutritive 
organism.” 

A sketch is appended of the mouth or 
gizzard of the Notommata clavulata, from a 



]\routh or Gizzard (maslax) of Notommata clavulata. — 
A, hammers (mallei), each divided into a handle 
(manubrium), and a hook (uncus) ; B, the anvil 
(incus), formed of two portions moving laterally, 
called branches (rami), and fulcrum. — Qosse, 

drawing of Mr. Gosse, published in the 
“ Philosophical Transactions,” and which will 
serve to explain this curious organ, the pre- 
cise structure of which differs in each species, 
although the principle is usually the same 
—that of teethed hammers tearing up the 
food. 


W 6 might fill a volume about the Eotifers, 
but the Yorticellss are waiting, and we zbust 
tom our attention to these elegant fiower- 
like, cup-shaped bodies, with fringes of vi- 
brating cilia, and the slender stalks from 
which they seem to grow, and which they 
contract and dart out with an energetic mo- 
tion. The Vorticella family is far below the 
Eotifers in natural-history dignity, but they 
afford some of the most beautiful objects for 
the microscope, and are physiologically re- 
markable for the changes 
which they undergo. At 
a certain stage of their 
existence they leave their 
stalk, and become “en- 
cysted,” as it is called— 
that is, they envelope 
themselves in a bag. 

They also appear in what 
are called acineta and 
actinophrys forms, with protruding through 
star-like rays projecting a supposed rupture 
from their disc. Our of 
bottles contained Vorticellee with and with- 
out stalks, some solitary, and others grow- 
ing in groups. A fine specimen in the 
stalkless state afforded much amusement. 
After viewing him with a power of 100 linear, 
in the ordinary way, by light transmitted from 
the mirror beneath the stage, we moved the 
live-box by means of the revolving plate at- 
tached to the stage, so as to bring his circle 
of cilia on the right hand, and in a vertical 
position. Then, throwing a bright light upon 
the mirror, and turning it so as to reflect a 
very slanting pencil of rays through the body 
of the creature, a very charming sight ap- 
peared. By this arrangement no light 
reached the eye except what had passed 
through the Vorticella, which, so lit up, looked 
like a luminous cup formed of pearls and co- 
loured gems, standing on a black ground. 
As each cilium moved, its bright surface 
flashed in the light for a fraction of a second, 
like a sabre glancing in the sunshine, and 
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tlienTamskedinthegloomi one after another 
the liny blades pangkt the gleam, making a 
circle of brilUant sparks of yariegated light. 
A lady who witnessed the performapoe com- 



Encysted Yortioella, showing the obliteration of spe- 
cial organs by the advancement of the process. — 

Pritchard. 

pared it to that of street jugglers throwing 
up and catching a succession of golden balls, 
and called the Torticella a conjuror with fco- 
loured flames. 

Before leaving the Vorticella, we must say 
a few words on the motion of cilia. These in- 
teresting appendages are very common conco- 
mitants of animal life, and give likewise mo- 
tion to many vegetable forms. By what power 
they move no one knows ; but it is not mus- 
cular, or it would not be exhibited by the 
vegetable kingdom. It is affirmed not to be 
afiected by electricity, or by poisons which do 
not damage the tissue from which it springs, 
and the motion sometimes continues long 
after death. The authors of the “ Micrographic 
Dictionary ” tell us, ** cilia are found in all the 
vertebrata and the invertebrata, excluding 
the Crustacea, arachnida, and insecta.” In 
man they occur in what is called the ciliated 
epithelium, or membrane lining the larynx, 
trachea, nose, and other cavities, where their 
action takes place without our knowledge or 
control. In the vegetable world their move- 
ments are of course involuntary, and pro- 
bably they are so in many of the infusoria ; 
but they nevertheless are the organs of mo- 
tion in creatures sufficiently high in the animal 
scale — ^iike the Botifers, for example — to be 
apparently under the control of something 
like a will. 

The last d&usen of our bottles we shall 
mentioiHl th# Clo$teriwn Iwnula, or beauti- 
ful crescent^ moon-ahaped, transparent cell, 


nearly filled with the emerald-green vegetable 
substance called Chlorophyll. These exqvdr 
site objects were at one time supposed to be- 
long to the animal kingdom ; but now, with 
their fellow Desmids (Desmidia), they are 
regarded as among the lower forms of vege- 
table life. They move through the water 
with a graceful, dignified sort of motion, pro- 
duced no one knows how j for the authors of 
the “ Micrographio Dictionary,** in the new 
edition of that work, distinctly deny the 
ciliary theory which Mr. Osborne puts forth. 
.The one before us is a beautiful object, 
magnified from 100 to 160 diameters ; but a 
higher power (400 or 500) renders conspi- 
cuous a fidgetty motion of angular-looking 
particles near either extremity of the delicate 
crescent. 

From the great variety of their forms, 
and the brilliancy of 
their colours, the Des- 
mids are great favourites 
with microscopic observ- 
TOj ers ; but their best friends 
|mJ/ have not contested — as is 
Jir still done with the Dia- 

A toms — the decision which 

CloBterimn lannla. places them in the vege- 
table world, and ranks them among the con- 
fervoid Algcs. Like other plants, they evolve 
oxygen under the influence of light, and for 
the most part prefer clear water in open 
situations. Many are found on the surface 
of mud, others attached to plants, and they 
have some means of moving towards the 
light ; which is convenient for finding them 
when they have become buried in the dirt. 
Although their rank is low, they have an 
ancient pedigree, and flints abound in fossil 
remains of the spore-vessels {Sporangia) of 
Desmids, which lived long, long ago, myriads 
of ages nearer than w© are to the dawn of 
time. 

Hxkbt J. Black. 

— « — 
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WAX8IPB WEEDS AND THEIE TEACHINGS. 

HANDrUL in. OONCLI7DXD. 



ly the lesson which we appended to the most remote idea. Let ns see whether 
HandM 11., we endeavoured to give you we cannot make our few wayside weeds give 
^ome idea of the parts of a perfect flower, us a clue to unravel, in some degree at least, 
their uses and arrangement; wo have now flower arrangements, or, as. it is called in 
to go a step further, and say somewhat of botany, 

the methods according to which flowers are inflobbsobkob. 

arranged upon the plants which bear them. We need scarcely remark that flowers, 
Perhaps it never occurred to any of our no- and blossoms generally, are supported upon 



Fig. 52, — Flpwer^spikes and Leares of Common Plantain. The peduncle Bpringing firom the root<ero'im Is 
called a scape. It might also be called a rachis because of nmning straight to the extremity of the In- 
florescence. • 

viciate readers that flowers are arranged a stalk or stem of some kind. In certain in- 
upon their stems in any definite way. They stances there is but one flower to a stem, as 
know that their mignonette grows in a little in the primrose, the snowdrop, etc. ; inotiiers, 
pyramid, their Tom Thumb geraniums and the blossoms are crowded on by hundreds 
oaleeolarias in sorts of bunches, and so on, and thousands, and in every variety of form 
and suppose there is some sort of set fashion and arrangement. Now this primary, or 
for them, but as to what it is, they have not main flower-stem goes by the general name 
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of peduncle, and when, as often ooours, other 
little steins are giren off from it, they are 
known by the diminntiTe of pedicels, or 
little stems. When the peduncle springs 
direct from the root-crown, or root-leaves, 
andfUnbranohed, bears a single blossom, it is 
called a scape; but it also bears the name of 
scape when, as in the daisy, the dandelion, 
the plantain (Fig. 52), the cowslip, or oxlip, 
it carries a collection of blossoms. Indeed, 
the latter plants, although their flowers 
are differently arranged, approach very 
near the primrose in their inflorescence. 



Fio, 53. — Spray of Common Scarlet Pimpernel, a a, 
blossoms, solitary, springing from the axils of the 
leaves, which are thence called bracts. 

and we have only to imagine the primrose 
scapes bound together part way up, to get 
the first transition to a compound form of 
flowering. Again, let us do away with 
the pedicels of the cowslip blossoms, and 
mass these together upon the top of the 
scape, and we get the head, or capitulum, 
such as we see in the daisy and other comx>o- 
sites, or, reversing the process, prolong the 
scape, and plant the blossoms closely along 
it, still keepinjp away the pedicels, and we 
have the »pik^ such as we see in the com- 
mon plantain (Fig. 52), the main fteni sfiU 


retaining the name of scape ; in this case it 
might also be called the rachis, another term 
fora stem, but for one which runs in a straight 
line from their base through the centre of 
the inflorescence. Of course, however, the 
majority of plants, as our readers are well 
aware, have not the stems thus rising from 
amid their root-leaves, and the umbel, the 
spike, or the capitulum, and any other forms 
of inflorescence may occur in connection with 



Fir. 54. — Fine-leaved Heath. Blossoms disposed in 
a raceme and partly whorled. 

other peduncles than scapes ; and, on the 
other hand, solitary blossoms do not neces- 
sarily claim scapes for their supports. 

Look at Fig. 53, which represents a sprig 
of the common scarlet pimpernel, a common 
enough weed, though we have not yet placed 
it in your hand ; the flowers spring all the 
way up the stem, but each is solitary on its 
own peduncle, and starts from the junction 
of the stem with u leaf, or, as it is called, 
from the axilla of the leaf, the blossoms being 
described as solitary and axillary. But these 
froi^ axils of which the flowers 
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Spring) miglit be greatlj diminisbed in size 
might be dwindled down to little more than) 
soaleS) and the peduncles might be short- 
ened; in which case we should hare such 
a form of flower arrangement as we see at 
Fig. 54, forming what is called a raceme. 
The raceme is one of those most common 
forms of inflorescence) and may be erect (as 
in Fig. 64), or drooping, as in the currant 
(Fig. 66). Now suppose, instead of these little 
pedicels of the raceme blossoms being all the 
same length, we have the upper or central 
ones short, and the lower or outer ones pro- 
longed so as to bring the blossoms nearly to 



Fig. 55. .—Sprig of Common Currant. Blossoms in a 
pendent raceme. 


the same level, we have a corymht as in 
the bramble (see Fig. 29, p. 126) ; but if we 
take a corymb, and, as it were, draw it out 
from the centre, we again get the raceme — a 
change of form of inflorescence which actu- 
ally occurs in the floral development of such 
plants as the wallflower and other crucifers, 
only that in these cases the little scales, or 
hractSf necessary to the true raceme, are want- 
ing. Once more let us have all our pedicels 
springing from one point, and we have the 
true umbel (Fig. 30, p. 126), which may be 
simple, or, as in the flgure, compound; the 
secondary umbels of the compound form being 
named umhellulcSf or little umbels. As al- 


ready alluded to, it is only requisite to eon- 
oentrate the flowers of the umbel to get the 
head of the composite. When a raceme, still 
retaining the raceme character, becomes 
branched, we get the paruclet which is the 
common flowering form of most of the grasses 



Fig. 56.— Panicled Inflorescence of Grass. 

(Fig. 56), diflering, however, greatly in the 
compactness or difiuseness of its arrange- 
ment. Many grasses, such as wheat, bar- 
ley, darnel-grass, etc., have the true spiked 
form of flowering, each spike being made 
up of numerous spikelets (locust®), and 
these, as we shall see when we come to 
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ezamme graM68» axe made up of a larger or 
B tt iafl er number of blossoms. Tho peduncle 
of tbe grass is often oalled the radiis, and the 
stem is a eulm. When a spike of flowers 
droops, as it does in the poplar, hasel, etc., it 
is called a ccUhin, and the fertile flower of 
the hop (Fig. 67) gets the same name. When 
lU our next Eandful you make acquaintance 


connection, not even a Scotch cousin,*' of 
its namesake, has its flowers— some of our 
readers stare at the idea— in little clusters, 
each one of which constitutes a glomeru* 
lus. One of the most unique forms of inflow 
resoence, however, is the spathe (Fig. 00), 
which is composed of an assemblage of blos- 
soms inclosed within a sort of sheath or hood ; 



Fio. 57.— Fertile Blosgoma of Common Hop. a a, scaly flowers arranged in a catkin; when ripe named a 

strobilns. 


with the mint or labiate tribe of plants, to 
which tbe common red or dead nettle (Fig. 
68) belongs, you will find a still different 
flowering plan ; for tbe blossoms are collected 
closely rotfiid the stem, in the leaf axils, 
in little h^^adles properly called verticil- 
lastera, but often d^cribed as whorls. The 
sihiging nettle (Fig. 69), not the slightest 


as in the wake-robin — fiords and ladies — so 
common by English hedge-sides in early 
spring, and most English children know it, 
and will readily recognize what is meant. 
Almost we fear to bewilder you with these 
varied names and descriptions, which it 
is difficult to make attractive to a beginner, 
though it is well to get some knowledge of 
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thenL Only 0 |i 6 more, and 
we Lave done* Look at 
Fig, 48, which illuatrates 
the firuit-clTiflter of the 
common elder ; it is nei- 
ther nmbel, corymb, nor 
raceme, but seems a mix- 
ture of all three, and gets 
the name of cyme. It is 
most near the corymb, 
however, in form, aftd de- 
rives its principal diver- 
sity from the order in 
which its blossoms become 
developed and expanded ; 
albeit this brings us to 
another subject connected 
with inflorescence — the or- 
der of expansion of blos- 
soms, whether definite or gg Dead Nettle ; the blossoms disposed in whorls or yerticillasters. 

tending away from it. It is, 
perhaps, better, in these our 
early days of weed-gathering, 
not to puzzle you with this 
subject ,• it is scarcely requi- 
site for our first lessons, 
which we are bound in good 
faith to keep as simple for 
you as possible. Look back 
to Fig. 63, the sprig of scar- 
let pimpernel: the solitary 
flowers spring from the axils 
of what we called leaves, but 
leaves they are not in ^e 
eye of a botanist, for thmr 
proper designation is 

fiBlCTS. 

In many instances, as in 
the one in question, the 
bracts are scarcely, if at all, 
distinguishable from the or- 
dinary leaves of the plmi^ 
This is more especially the 
case with the lower bracts of 
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E flower series, for the upper ones become 
less leaf-like j nevertheleBS, whether in every 
respect like an ordinary 
leaf, or whether not more 
than an insigniflcant scale, 
the appendage at the base 
of a peduncle or pedicel is 
always known as the bract. 
Eefer back to the various 
figures with which the 
present paper and those 
preceding are illustrated, 
and you will find numerous 
instances of bracts. At 
times, however, bracts, or 
collections of bracts, are 
called involucres, when 
they envelope such collec- 
tions of blossoms as the 
heads of the composites, 
the umbels, etc. The bract 
of the common lime-tree 
is such an excellent ex- 
ample of bract formation 
(Fig. 61), that though the 
lime is scarcely a ‘‘way- 
side weed,'* we make no 

„ ^ . excuse for bringing it 

Fio.60. BeprodocUv^e - j ° j 

Organs, or Flower of forward. IfyoureaUydo 
Common “Wake- not as yet know a lime- 
robm,” mclosed m cannot miss it 

a large bract, called a , « .1 1 

spathe. a, stamens; henceforth when you 
h, pistils. know that you cannot go 



within many yards of it in J uly without being 
attracted by the scent of the blossoms, or by 
the hum of the myriads of bees which swarm 
around it. Go, pray, for the sake of the 
bract, pluck a twig of the first lime you meet 
with, only remember it belongs to Handful 
No. I., for it is a many-petaled bloomer. 

Spencee Thomson, M.D. 


BEUTE Mjy)NESS. 


Among the singular occurrences met with in 
the animal world, I never heard of a more 
curious one than that which I am about to 
relate : — A lady, resident in the country, was 
fond of rearing poultry ; among these was a 
young pullet, which successfully brought out a 
brood of some ten or twelve chickens. All 
went on well for a time ; but the adjoining 
farm-yard was infested with rats, and in one 
fatal night the whole brood was carried off 
— clean gone, and not a vestige remained to 
tell the tale. The poor mother was first 
disconsolate, and then became positively 
frantic, and did all that a dumb creature 
could do to show that her brain was com- 
pletely turned. 

Time, which assuages all woes, seemed 
at last to mellow her delirium of grief 
into a settled misalectrophy, or advised 
hatred of chanticleer and all his race; and 
never firom that moment did she produce a 
single egg, or bring up another brood. Her 
comb became enlarged, spurs sprouted on het 
legs ; her tail feathers grew long and drooped, 
and her morning crow rivalled that of the 
greatest patriarch of the yard I Strange me= 
tamorphosis, and all arising from the shoch 
to her maternal love; that powerful, alb 
engrossing feeling — ^that (rrSpyri (siorgS), a£ 
the Greeks appropriately called it— which, ir 
this instance, not only endowed one of th< 
gentler sex with the intrepidity of the bolder 
but positively invested her with their outwarc 
attributes. G. S, Bound. 
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A CATALOGTJE OF ALL THE COMETS WHOSE OEBIT8 HAVE HITHEETO 

BEEN COMPUTED, 

{Concluded from page 286.) 


No. 

Year. 

PF. 


D 

■ 

q. 

e. 


Calculator. 

Date of 
Discovexy. 

Discoverer. 

j Dnrstion 

1 of Visibility. 

(87) 

193 

1862iii- 

d.h. 
Sept. 28, 16 

O 0 

109 8 

0 9 

216 52 

12 33 

0*8606 

0-76625 

+ 

Santini 

1862» Aug. 25 

Secchi 

1 6 weeks. 1 

— iv. 

Oct. 12, 16 

43 12 

346 13 

40 68 

1*2610 

0-92476 

4- 

Marth 

— J line 27 

Westphal 

24 weeks.* 

194 

1853 i. 

Feb. 24, 6 

163 21 

69 49 

20 19 

1-0936 



Von Littrow 

1863, Mar. 6 i 

Seoohi 

3 weeks.* 

196 

— ii. 

May 10, 8 

201 12 

41 12 

67 63 

0-9044 


— 1 

Bruhns 

— April 4 

Schweitsetj- 

lOweeks.^ 

196 

— ui. 

Sept. 1, 17 

310 68 

140 31 

61 30 

0-3067 


+ 

D* Arrest 

— June 10 

ElinkerfeM 

4 months.* 

197 

— iv. 

Oct. 16, 14 

301 7 

220 4 

61 1 

0-1726 



Hoffmann 

— Sept. 11 

Bruhns 

11 weeks.* 

198 

1864 i. 

Jan. 9, 6 

65 67 

227 3 

66 7 

1-2002 


— 

Marth 

— Nov. 25 1 

Van Arsdale 

12 weeks.’ 

199 

— ii. 

Mar. 24, 0 

213 47) 

315 26 

82 22 

0-277C 


— 

Hornstein 

1854, Mar. 23 1 

Many observers 
Klinkerfeas 

1 4 weeks.* 

(12) 

— ni. 

J une 22, 2 

272 68i 

347 48 

71 8 

0*6476 


— 

Khnkerfess 

— June 4 1 

10 weeks.* 

200 

— iv. 

Got. 27, 9 

94 20 

321 34 

40 69 

0-8001 


-f 

C. Bruhns 

— Sept. Ill 

Ditto 

11 weeks.w 

201 

— V. 

Dec. 16, 1 

165 62 

238 19 

14 10 

1-3673 


-f- 

Winnecke 

— Deo. 24 

CoUa 

16 weeka.i* 

202 

1856 i. 

Feb. 6, 17 

226 33 

189 40 

61 12 

1-2195 



Ditto 

1866, April 11 

Schweitzer 

6 weeks. 

A 

— il. 

May 30, 6 

237 36 

260 16 

23 7 

0-6678 

0-9909( 

— 

Donati 

— June 3 

Donati 

2 weeks.’* 

— ni. 

lJuly 1, 6 

167 63 

334 26 

13 8 



+ 

Encke 

— July 13 

Maclear 

6 weeks.’* 

203 

— iv. 

Nov. 26, 16 

85 21 

62 2 

10 16 

l*2ii8 



G. Kumker 

— Nov. 12 

Bruhns 

7weeks.i« 

204 

1867 i. 

March 21, 8 

74 49 

313 12i 

87 67 

0*7721 


+ 

Pape 

1867, Feb. 22 

D’Arreat 

9 weeks.** 

(170) 

— ii. 

March 29, 5 

116 48 

101 63 

29 46 

0-6202 

0-80160 

+ 

Bruhns 

— Mar. 18 

Bruhns 

11 weeks.’* 

205 

— iii. 

[July 17, 23 

219 37 

23 40 

58 59 

0-3076 



Pape 

Villarcean 

— June 22 

Elinkerfess 

3 weeks. 

206 

— iv. 

Aug. 24, 6 

23 24 

eoo 19 

34 38 

0-7427 


+ 

— July 26 

Peters 

6 weeks.” 

207 

— V. 

Sept. 30, 19 

250 21, 

14 46 

56 18 

0-6651 



Bruhns 

— Aug. 20] 

Klinkerfess 

7 weeks ’* 

208 

— vi. 

Nov, 19, 1 

44 15 

139 18 

37 60 

1*1009 


— 

Pape 

- Nov. 10 

Donati 

1 6 weeks.’* 

iia 

vii. 

Nov. 28, 1 

322 65 

148 27 

13 66 


0*66()14 


Lind 

— Dec. 10 

Maclear 

6 weeks.** 

1868 i. 

Jan. 22, 0 

116 29 

26S 64 

54 32 

1*0274 

0-82961 

+ 

Bruhns 

D58, Jan. 4 

H. P. TutUe 

8 weeks.** 

(136) 

1 — ii. 

May 2, 11 

275 38 

113 32 

10 48 

0-7689 

0*75466 

+ 

Winnecke 

1 — Mar. 8 

Winnecke 

12 wedw,** 

209 

! — iii. 

May 2, 1 

195 42 

171 3 

23 11 

1-2090 


+ 

Hall 

— May 2 

Tattle 

4 weeks. 

210 

— iv. 

June 6, 4 

226 6 

324 21 

80 28 

0-6462 



Bruhns 

— May 21 

Bruhns 

^ 3 weeks.** 

(165) 

— V. 

Sept. 12, 14 

49 49 

309 45 

11 21 

1-6999 

0-66^ 


Ditto 

— Sept. 8 

Ditto ^ 

8 weeks.** 

211 

— vi. 

Sept. 29, 23 

36 13 

166 19 

63 1 

0-4822 

0-99647 


Ditto 

— June 2 

Donuti 

7\ months.**. 

212 

— vii. 

Oct, 12, 19 

4 13 

159 45 

21 16 

1-4270 


— 

VVeis.s 

— Sept. 6 

H. P. Tuttle 

8 weeks. 

(KKI) 

— viii. 

O-^t. 18, 11 

157 57 

334 28 

13 4 

0-3407 

0*84^9 

-f 

Powalki 

- Aug. 7 

Forster 

10 weeks,** 

(87) 

1869 i. 

May 24 0 

109 33 

245 43 

12 23 

0-8680 

0*76349 

+ 

Hubbard 

... 

... *’ 

213 

— ii. 

May 29, 6 

76 9 

367 7 

84 9 

0-2020 



Hall 

1859, April 2 

Tempel 

12 weeks. 


1 An apparition of Biela's comet. Theoretical elements. 

* Discovered also I’eters. Visible to the naked eye 
early in October. Period, 70 years. 

3 Discovered by Schweitzer and C. W. Tuttle, March 8, 
and by Hartwipr, March 10. Elements resemble those of 
the comet of 1064. 

* Visible to the naked eye in the beginning of May, 
with a tail 3” long. 

* Visible in the daytime, August 31 to September 4, In 
the 80 uth%f Europe, a tail 15° mug was seen. 

Perceptible to the naked eye about the middle of the 
month. Elements resemble those of the comet of 1682. 

^ Discovered by Klinkerfess, D. cember 2. 

® First seen in the south of France, when very con- 
spicuous, with a tail 4^ long. Elements resemble those of 
the comet of 1799 (ii). 

» Discovered also by Van Arsdale, At the time of the 
PP. it was visible to the naked eye. The elements strongly 
resemble those of the comets of 961 and 1568. 

Discovered also by several other observers. 

** Discovered bv Winnecke and Dien, January 16, 1856. 

** Discovered also by Dien and Klinkerfesa, Probably 
a return of the comet of 1362. Period assigned, 493 years. 
An apparition of Bncke's comet. 

Discovered also by Van Arsdale. 

Discovered also by Van Arsdale. Orbit decidedly 
parabolic. 

Easthourne, 


An apparition of JSroreen'i comet, (1846 ii). 

Discovered by Dien, J uly 28, and by Habicht, Ji:^ 30. 
Believed to revolve in an elliptic orbit,, to which a peri<^ of 
258 years has been assigned. 

Faintly perceptible to the naked ©ye, September 
20. It had a short tail. Elements resemble those of the 
comets of 1790 (iii) and 1825 (i). An elliptic orbit, to which 
a period of 1618 years, has been assign^ by Villarcean. 

Discovered a few hours later by Van Arsdala 

An apparition of D' Arrest' t comet. Period, 2331 days. 
Element not published. 

** Discovered by Bruhns, January 11. Probably a re- 
turn of the comet of 1790 (ii). Period assigned, 13*6 yean. 

** An apparition of Pons' comet of 1819 (iiiy. Period, 
6*649 year’s. 

** Elements resemble those of the comet of 1799 (ii). 

** An apparition of Faye's comet. 

One ol the finest comets of the present centnrv. It 
became visible to the naked eye early in September, and 
was very conspicuously seen in Europe for about six weeks, 
when, owing to its rapid passage to the southern hemisphere, 
it became lost to view. It was seen at Santiago till March 1, 
1859. During the first week in October it had a tail nearly 
40° long. An eltiptio orbit ; period assigned, 2101 years. 

** An apparition of Eneke's comet. It was very fkint. 

Theoretical dements of Biela's comet. It was mt* 
favourably placed for observation, and escaped doteetion. 

Gso. P. Chambsbs. 
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The greatest heat in shade reached 79 O'* m 1858, 
and only 62*5** m 1847, girmg a range of 16 5** in greatest 
heat for April during the past seventeen years In 
1859 the temperature rose to 78*, the next hottest years 
being 1853, 1848, 1854, and 1844; and the coldest 1847, 
1846, and 1850. 

The greatest cold vras as low as 21*8* in 1859, 
and never below 36*0* in 1844, giving a range of 14 2* 
for greatest cold in April for the past seventeen years 
The temperature was very low also in 1858, 1855, and 
1849, the warmest years being 1844, 1845, and lb46 
The range of temperature in April was as much as 
56*3° in 1859, and 56*0* m 1858, whilst it was only 
30 5° m 1816. 

Only half an inch of rain fell in 1852 and 1851, 
and as much as 4*3 inches in 1840, giving a range of 
3 8 mches for April during the past seventeen years. 
In fbarteen years the fall exceeded an inch, and m nine 
years it exceeded two inches; the mean amount of 
ram for April bemg 1 9 mches 

April 18 a changeable month. £. J. Lowe. 


ASTBONOmCAL OBSEEVATIONS 
FOB APBIL, 1860 . 

The sun is in the constellation of Aries until the 19th, 
after which he is m Taums. He rises on the Ist m 
London at 5h. 37m., on the 10th at 5h. 17m., on the 
30th at 4h. 55m , and on the 30th at 4h. 35m., being 
an hour and two minutes earlier on the last day than 
on the first. He sets in London on the 1st at 6h 32m , 
on the 10th at 6h. 47m., on the 20th at 7h 8m., and 
on the doth at 7h. 20m., or 52 mmutes later than 
on the 1st At Doblin, at the beginning of the 
month, lie rises three minnies earlier and at the end 
eig^t minntes eaxlier than in London, and sets at the 
Trfffiwing two minutes later and at the end eight 


In 

mm imohm tiie meridUm ea the III «t lUlu 
8nt Jfk; on the lOlhal 11^. on Dm Uth 

allAh. Ctah l<k^ and on the 30th «t 11)1, dtm, 8s, 

The eqnstion of time on the 1st is 8m, 50t, ; on 
the loth, Im. 18s.; end on the Uth, only 10s,; 
the oloek heing theee amounte before the son, L e., the 
equation of time addative. On the 80Ui it is 3m, 58s. 
after the snn, and therefore sabtraotlTe. 

Day brealm on the 3d at 8h. 34m., and on the 37th 
at 2h. 17m. 

Twilight ends on the Uth at 9h. 4m. 

Jjongth of day on theSrd, 18h. 3m., and on the 31st, 
14h. 12m. 

Duration of twilight after sanset on the 1st, 2h. Om,, 
and on the 21st, 2h. 16m. 

The moon is full on the 5th at lOh. Om. p.m. 

New moon on the 21st, at 5h. 45m. a.m. 

The moou is nearest to the earth on the 4tb, and 
furthest removed from us on the 10th. 

Mercury becomes a morning star on the 8rd. He is 
in Pisces throughout the months becomes stationary 
on the 1 5th, and reaches his greatest westerly elonga- 
tion on the 30th, when he is favourably situated for 
observation He rises on the 10th at 4h 50m a.m ; 
on the 20th at 4h 24m , and on the 30t)), at 4b. 
4m. am , setting on the 1st at 6h 52m p ra., and on 
the 26th at 4h. 35m. At the end of the month he will 
present the form of a slender crescent of Us or 12s. 
m diameter 

Venus 18 an evening star, and still increasing in 
brilliancy. She is in 1 auras, and well situated for 
observation, and will become brighter every night 
throughout the month. She is on the meridian on 
the lOth at 2h 51m p.m , and on the 30th at 3h 5m. 
p m , setting on the 1st at 1 Ih 7m. . on the 20th at 1 Ih. 
SOm., and on the 30th at 11b 46m. 

Mars is badly situated for observation, yet in- 
creasing in brightness , he is in the constellation of 
Sagittarius He is very low, nsmg only a few degrees 
above the horizon, even when on the meridian. He 
rises on the 10th at Ih. d6m a.m , and on the 
30tb at 12h. 56m. a m , reaching the meridian on 
the 10th at 5h. 27m a.m., and on the 30th at 4h. 
48m am. 

Jupiter 18 an evening star, and aUhoogtf conspi- 
cuous 18 decreasing in brilliancy. He is in Gemini 
throughout the month. He rises on the 10th at lOh. 
16m. a.m., and on the 26th at 8h. 51m. a.m. ; 
reaches the meridian on the 10th at 5h. 56m. p.m , 
and on the 30th at 4h. 47m. p m., setting on the 1st at 
2h. 45m. a.m., andontheSOth at Ih. Om. a.m. 

Saturn is a conspicuous object in the constella- 
tion of Leo Be rises on the Ist at Ih. 18m. a.m., 
and on the 26th at Uh. dSm. a.m ; reaches the meri- 
dian on the 10th at 6h. 12m p.m., and on the SOth 
at 6b. 53m p m., and sets on the 10th at 8h. 45m. 
a.m., and on the 30th at 2h. 26m. a.m. 

Uranos is in Taurus, and, setting very early, is 
nnfavonrably situated for observation. 
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Oott^ihatlonft of Stan by the Moon Ai Ofeenwioh >- 
Ihete ia only one of eny life, vie^ oa ^ when 
r Soorpii (8rd ttftgnitnde) dleappeaw tt lOh. 83m. 
^.m., and reappeaiw again at llh. 84m. p.m. 

Edlpaea of Jnpiter'a satelUtee at Greenvioh:— • 
On the let, at 8h. 49m. 4ds. pan., 8rd moon dieappeara. 
On the let, at 9h. 44m. 54s. p.m., let moon reap- 
pears. On the 2nd, at 12h. 1dm. 8s. ajn.,8rd moon 
reappears. On the 8th, at llh. 40m. 228. p.m., 1st 
moon reappears. On the 9th, at 12h. 49m. 478. 
a.m., 8rd moon disappears. On the 17th, at 8h. 4m. 
418. p.m., let moon reappears. On the 28rd, at 6h. 
52m. 10a. p.m., 2nd moon reappears. On the 24th, 
at lOh. Om. 11s. p.m., 1st moon reappears. On the 
30th, at llh, 27m. 20a. p m., 2nd moon reappears. On 
the lOth and 23rd, at 9h. 30m. p.m., Ist moon will be 
on the disc of Jupiter, and on the 21st at the same 
hour the 2nd moon. 

E. J. Lowe. 


THINGS OF THE SEASON— APRIL. 

FOR VARIOUS LOCALITIES OF GREAT BRITAIN. 

Birds ARarmro. —Quail, Ring Dottrel, Turtle 
Dove, Nightingale, Blackcap, Cuckoo, White-throat, 
Grasshopper Lark, Pettychaps, Wood Wren, Swift, 
Swallow, Sand Martin House Martin, Puffin, Yellow 
Wagtail, Water Rail, Pied Flycatcher, Whinchat, Com- 
mon and Less Tern, Sandwich Tern, Wryneck, Ring 
Ousel, Ruff, Lapwing, Redshank, Redstart, Sandpiper. 
The miajonty of the arrivals take place between the 
10th and 20th. 

Birds Departing. — Green and Purple Sandpiper, 
Gray and Herring Gull, Crossbill, Shoveller, Short- 
eared Owl, Cambridge Godwit. 

Insects. — Abax striola, Attagenus pellio, Clivina 
foSBor, Carabus hortenais, Flatynus angusticollis, 
Elaphrus riparius, Helophorus aquaticus, Silpha ob- 
scura, Onthophagus species, Chrysomela sanguineo- 
lenta, Melaudrya caraboides, Staphylinus BBnocephalus, 
Opatrum sabalosum, Typheeus vulgaris. Mole Cricket, 
Bloody-nosed Beetle, Early White, Howard’s White, 
Small White, Speckled Wood White, Common Copper, 
Hebrew Chai*acter, Emperor, Silver Y, Six-cleft Plume, 
Angleshades. 

Wild Plants in Flower. — ^Vernal Speedwell, 
Cotton Grass, Yellow and Blue Scorpion Grass, Cy- 
clamen, Oxlip, Cowslip, Dog, Hairy, and Marsh Violet, 
Spring Gentian, Fritillary, Wild Tulip, Star of Bethle- 
hem, Vernal Squill, Golden, Purple, and White Saxi- 
frage, Wood Sorrel, Vernal Cinquefoil, Wood Ane- 
mone, White Dead-Nettle, White Cardamine, Hedge 
Rocket, Wallflower, Fumitory, Dandelion, Bitter Bur, 
Purple and Spider Orchis, Great Carex, Ash, Oak, 
Beech, Birch, Willow. In wet places Equisetnm 
^ylvatioom com aliis, and in brooks Ohara flexilis. 


JNTelewortli^ Cmpn^ 

The BxfXJciiAirli Noteworthy'f ymaig 

people are ankle-deep, knee^eep, neok4eep, bi tlw 
pemssl of that Regent esd attractire work, 

Happy Betoms of Sie Pay,” by Mr. and Mrs. Cowden 
Clarke ; and Mr. Notowmrtby bimsell^ wiDi aU his ato- 
lidity, can hardly help taking a deep dip now md 
then. As for the juveniles, .they begm to think that 
human life ought to be a series of birthdays, in order 
that books full of anecdotes and piotores mi^ oome 
home dinmally. In reading the chapter on ontdopr 
sports, and believing himself to be a boy again, Mr. 
Noteworthy lighted on a nairanon of the eiqMrimenta 
of Colonel Hamilton Smith, which he here cites aa a 
lesson in the study of colour. Three targets were 
chosen — Red, Green, and Gray. Ten of the best shots 
fired at them, two shots s-piece first, in ’this order. 
Red, Green, Gray, then Green, Gray, Red, and lastly. 
Gray, Red, Green. The result was, that the red tar- 
get was shot to splinters before the complement of 
sixty balls had been shot at it ; the green was severely 
treated, but not destroyed, and the gray was compa- 
ratively uninjured. Thus a gray coat is as good as 
shot proof armour to a soldier in the field, a green 
one dangerous, and a red an open exposure to death. 
Our Volunteer Rifles may take a lesson from these 
experiments, as may also the student of the laws 
of colour. 

Coating for Plaster-casts. — ^Years ago Mr. Note- 
worthy used to amuse himself by converting plaster- 
casts into imitations of wax and marble by means of 
white wax and immersions in oil Though he so pre- 
pared a whole set of the Poniatowski gems, he baa 
clean forgotten the whole process, and is unable to 
satisfy the inquiries of some of his friends, who desire 
to become proficient in such manipulations. Will 
some of the readers of Recrf.ative Sciencb, who 
are adepts at this kind of work, send brief practical 
receipts for this Comer, that we may all know how to 
give the gloss of marble and the bloom of alabaster 
to the cheap works of art that are to be found in 
cottage skybgbts and the mantle- shelves of taslefiil 
people? 

Solvent for Dry Paint. — “ Dingler’s Polytechnic 
Journal ” contains a useful recipe by M. C. Brunner, 
who states that, having be^n often applied to by artists 
for a means of removing ^ried oil-colours from paint- 
brushes and other substances, he made a series of 
experiments, which conducted him to the following 
method : — A solution of one part of eryttalUxed carbo- 
nate of soda in three parts of water is prepared ; the 
brushes to be cleaned are suspended in this fluid, so 
that they may remain at about two inches from the 
bottom of the vessel in which they are placed. The 
apparatus is now submitted to a gentle heat from twelve 
to twenty-four hours, according as is found necessary. 
The heat shoul^ not exceed 160*^ Fahrenheit, as this 
is sufficient to soften the colour, and render it re- 
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moTAble in the ordinary way with soap and water; 
a greater heat would spoil the hairs, especially of 
hog-tools. 

Rs8tob\tiok of Fbaotured Bells. — Since the 
two renowned failures in connection with the great 
bell of the Westminster Palace, scientific men have 
been engaged in numerous experiments and inquiries, 
with a view to reduce to certainty the at present un- 
certain details of the composition and mechanism of 
bells. In one instance a result has been arrived at, 
which renders it probable that a cracked bell, how- 
ever large, may be restored to perfect working order. 
At a recent meeting of the Institution of Civil Engi- 
neers, Mr. Varley exhibited a cracked bell, which had 
been recovered by soldering the crack with tin, so that 
it was as sonorous as before. The principle of the 
restoration is this : — Tin when heated above the boiling 
point to nearly a red heat, dissolves copper, and com- 
bines with it to form an alloy. The bell, being first 
soldered with tin, must be kept at a red heat for a 
certain length of time, daring which the copper in 
the bell-metal, in the parts adjoining the crack, min- 
gles with the tin with which the crack was soldered, 
and thus the soldering becomes homogeneously com 
bined with the mass, as if a part of its original struc- 
ture ; and the beU resumes the utterance of its original 
tones. 

PaoPAOATiON BT Cakdle-he.at. — Amoug the curio- 
sities of horticulture, is the newly-introduced method 
of propagating plants by the heat of a candle-flame, 
which is the result of experiments by one of Mr. 
Noteworthy’s friends. The useful invention known 
as the Waltonian case was formerly heated with an oil- 
lamp or gas-jet, and the object of obtaining a candle 
suit^ to it was to render it available as a recreation 
for the sick-room, where the invalid could watch the 
growth of the plants, and by the definite number of hours 
which the candles burn, entrust the management of 
the heating apparatus to a domestic wholly unskilled 
in the operation. Just as the candle or mortar heats 
the boiler on which the plants are placed, so it would 
prove a cleanly and certain source of heat for many 
chemical operations, and for the sick-chamber, and 
even for the dinner-table, to keep the venison hot. 
The next step in this direction should be to adapt an 
efficient heating apparatus to Wardian cases, to enable 
amateurs to preserve, during the winter, many of the 
choice silver and gold ferns, and other exotic Filices, 
that too commonly perish through having to endure 
too low a temperature in dwelling-rooms and en 
trance-halls. In the March Number of the Floral 
World will be found a description, with figures, of 
the Waltonian case as adapted to be heated with the 
candles. 

Bockwo&k fob Aquabta. — Several correspondents, 
who have inquired of Mr. Noteworthy on this subject, 
are informed ||iat the but of all materials for rockwork 
in aquar*' is mica schist, because on that kind of rock 
the oonfervosi vegetation appears the soonest, and en- 
dures longest, so as to provide an abif^dant supply of 
o^gen to the animal inLibitants. Coke washed with 


I Portland cement and pumioestone is often used, be- 
i cause it is lighter than other materials, and the tanks 
made on the old plan are unable to bear the pressure 
of a large mass of rook, and without rook where is the 
nidus for spontaneous vegetation ? Whenever cement 
can be dispensed with the better, and it is not a diffi- 
cult matter to build up rockwork wholly without it 
The best cement is Portland, which does not crumble 
if mixed in small quantities at a time, and used 
quickly. As the tanks are now made with Mr. Lloyd’s 
joints and elastic cement (patented, and kept secret^, 
they are capable of bearing without strain as much 
rockwork of any kind as can be got into them. Mr, 
Noteworthy has recently inspected Mr, Lloyd’s new 
arrangements at Portland Road, Regent’s Park, and 
rejoices to be able to bear testimony to the assiduity, 
enterprise, and scientific skill of that eminent pur- 
veyor of stock to the whole aquarian world. 

The Great Tide of the 8th. — To enter fully 
into the subject of tidal phenomena would be out of 
place here ; but as several of Mr. Noteworthy’s friends 
ask for a reason in reference to the great tide of the 
8th, a few words will suffice to explain it. The attrac- 
tion of the moon heaps up the waters of the earth, and 
if the earth and moon were stationary, the waters would 
assume the form of an oblong ellipsoid ; but as neither 
are so, there is never time for the spheroid to be formed. 
The effect of the motion of the attracting power is to 
canse a vast flat wave, which follows the apparent mo- 
tions of the moon ; when the higher or lower parts of 
this wave strike our coasts, we say it is high or low 
water. The sun exercises also a great attractive force, 
and sometimes the wave formed by the sun is added to 
that formed by the moon, when sun and moon act 
together in the same direction ; and at other times the 
sun-wave is formed transversely to that of thtf moon, 
and the lunar-wave is thus weakened ; hence we have 
spring and neap tides. On the 7th of March last the 
moon was at the full, hence sun and moon were on 
opposite sides of the earth, and a spring-tide would be 
the consequence, the waters being equally heaped up 
on the two hemispheres. But the moon was also in 
perigee — that is, at a point of her orbit nearest the 
earth, and the sun being at the same time at the 
equator, on his way to inaugurate the northern sum- 
mer, the two bodies acted together with more than 
usual force, and so equally as to neutralize each others 
action the least possible. Thus a well balanced and 
augmented attraction on opposite sides of the earth 
caused the tide- wave to rise higher than ordinary ; and, 
as a consequence, there was a considerable amount of 
excitement at seaports, and on the banks of navigable 
rivers, at the deviation of the waters from their cus- 
tomary levels. As the great tide was predicted by 
astronomers, much property was saved from destruc- 
tion by the precautions taken in anticipation of the 
event. In September next, when the sun will be again 
on the line to act in conjunction with the moon, the 
great September tide will afford a good opportunity to 
visitors to the coast to study the subject, as well as to 
make good gatherings of marine objects for the 
aquarium. 
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THEOEETICAL SECTION OF THE EARTH’b CRUST. 

A., Ancient and modern laras ; B, Basalt ; C, Porphyry ; D, Greenstone ; E, Granite ; F, Crystalline schist ; 
G, Silurian; H, Carboniferous ; I, Limestone; K, Ked sandstone; L, Lias; M, Chalk; N, Tertiary; 0, Drift; 
F, Alluvium; Q, Volcano, communicating with the lowermost Plutonic strata; R, Traps and dykes. 


PHYSICAL EVIDENCES OF THE INTEENAL HEAT OF THE EAETH. 

PAET II. — GEOLOGICAL AND PLANETARY 8TEUCTUBB OF THE EARTH. 


HE success which has attended the inves- 
tigations of Sir Charles Lyell, and the geo- 
logists generally of the modem school, arises 
out of the method of reasoning adopted in 
tracing effects to proximate causes. By what 
we observe in the changes now taking place 
on the surface of the earth, we infer the 
nature of the changes which formed the suc- 
cessional phenomena of ages long since past, 
when, truthfully speaking, they were not 
phenomena, because there was no human eye 
to behold them. The great Humboldt built 
up his “ Cosmos’* on data collected from the 
present aspects of Nature, and by the same 
data we must reason respecting the nature of 
those fiery forces which have so powerfully- 
operated in giving the habitable globe its pre- 
VoL. L— Ho. 10. 


sent external form and character. That heat 
was the agent under which the materials of 
the earth’s crust were first modified, is the 
leading lesson of Geology. If we make a 
section of the earth’s crust, the order of 
superposition is always the same. From the 
modern alluvium we proceed downwards to 
the tertiary, thence to the chalk, the oolite, 
the new red, the carboniferous, the old red, 
the Silurian, and at last come upon the sedi- 
mentary rocks which have been orystalhzed 
by heat. Beneath these are the foundation 
beds of granite, in which there are no traces 
of the action of water, but abundant evi- 
dences that they have passed into the solid 
form, after having been molten for ages. We 
may find traps, and dykes, and metaUifbrone 
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yeins, but these traps and dykes can be 
traced downfrards to the igneous series, and 
be proved to have been ejected through and 
over the sedimentary matter they have dis- 
turbed, after that sedimentary matter had 
been accumulated in the beds of seas and 
lakes, and hardened into r(^ck. Familiar as 
this fact is to every student of geology, in- 
deed, without a recognition of the chrono- 
logical order of the strata of the earth’s 
crust, there is no science in Greology at all, 
yet it needs here to be enforced as the leading 
link in the chain of evidence by which the 
theory of the internal heat of the earth is to 



Order of Strata, forming the lower portion of the 
earth’s crust — 1 , Platonic rocks ; 2, gneiss ; 3, mica- 
schist; 4, clay-slate; 5, Silurian; 6, old red sand- 
stone. 

be established. It matters not under what 
form the igneous rocks present themselves, 
whether as granite, porphyry, basalt, chlorite, 
or serpentine, they all agree in their general 
characteristics as the crystalline products of 
simple fusion, and when W'e arrive in our 
lizard (sourse upon the gneiss and inica- 
schid^ we find stratification by the agency of 
water, and crystallization through the de- 
posit ]|aving been made upon the heated 
grtwiit^ bed. Thus the lowest of the series 
of rocibi fomihg the earth’s crust, as far as 


we are acquainted with them, were originally 
in a state of fluidity by heat, and, in cooling, 
the constituent materials assumed either the 
crystalline confusion observable in granite, 
or the columnar form seen in basalt, and 
sometimes in porphyry. These lowest beds 
also rise to the highest altitudes upon the 
earth’s surface ; the granite of the Alps only 
dips under the tertiary of Vienna, to rise 
again on the western end of the Carpathians, 
the eastern half of which consists of secondary, 
greatly modified by the heat of the granite, 
on the shoulders of which it was originally 
heaved to the surface. The peaks of the 
Caucasus, the Grampians, the hills of 
Auvergne, tb© Pyrenees, the north of Wales, 
and the south of Ireland, and the belt of 
country from the Ural chain to the western 
coast of Scandinavia, claim kindred as to their 
origin with the tuff and pumice of Sicily and 
Naples, Auvergne and Dresden. Unless the 
heat had been sufficient to upheave and break 
through the first-formed crust of igneous 
matter, and to have continued even till now 
to disturb the uppermost layers of water- 
formed rock, the earth must have remained 
a sightless and unfruitful level plain — a plain 
submerged, perhaps, under a thin, continuous 
film of water. But the struggle of the heat 
for escape has caused the protrusion of traps 
that have scorched the rocks through which 
they passed on their way to the cool surface. 
It has converted beds of coal into anthracite, 
brought within man’s reach veins of useful 
metals, beds of useful coal, and, in many 
places, exposed to view for his instruction 
the order of superposition, and the relative 
places in time of the several sedimentary for- 
mations. To the earthquake and the volcanic 
throe be is indebted for the sparkling stream 
that is fed for ever from the mountain snows, 
indebted for the rounded hills that feed his 
fiocks,and the table-lands that wave with corn, 
and for the fertile valleys wherein the soaring 
bird and. the soaring heart sing together to 
the praise of God. If we leave Europe, and 



EECEEATIVB SCIENCE. 


837 


make the tour of the world, ererywhere we 
meet with igneouB rocks upon the summits of 
the hills, and on the seaboard of the Pacific 
active craters accompany the line of the 
uphearal to awful altitudes of the rocks 
which occupy the lowest place in the geolo- 
gical series. 

Let us at this point go back to remote 
geological antiquity, and picture the earth a 
rocky and sterile mass, but just cooled suffi- 
ciently to permit the existence on its surface 
of water in a liquid form. The soil is yet too 
hot for life in any of its forms ; many of the 
more volatile elements are still floating in the 
atmosphere, still uncondensed and unab- 
Borbed. The seas boil furiously, and the 
huge bubbles of ebullition keep up a roaring 
din, which mingles with the blasts of Vul- 
canian forges, and the thunderous rumblings 
of earthquakes on the land. Immense volumes 
of steam involve- the world in terrible dark- 
ness, and showers of hot water fall upon 
the hotter soil. As the rains fall, the rocks 
splinter and sever into zigzag seams, and the 
water flowing through, reaches the terribly 
heated mass below. Steam is generated in 
enormous quantity, every particle of water 
expanding into 1700 times its former bulk ; or 
the water itself is decomposed into its com- 
ponent gases, which occupy many thousand 
times the space of the water from which they 
are formed, and these, suddenly produced in 
confinement and under pressure, will fight 
fiercely for escape, Then will commence the 
iiharp struggle of gas and vapour fighting for 
freedom, and in the hour of this terrible 
convulsion, the rocky crust will be tom and 
shattered, the fiery tide will be protruded, 
and the masses ejected will form the granite 
peaks which now crown the world, and pierce 
the heavens with their grand pinnacles of 
snow. 

In thermal springs we find a still farther 
confirmation of the theory. Boiling springs, 
like earthquakes, are most frequent near vol- 
eaaoec* The G-eysers of Iceland are in close 


proximity to Mount Hecla, and doubtless de^ 
rive their beat from the rocky reservoirs out 
of which they flow, the immediate souroc of 
the fountain being a portion of the volcanic 
soil which has an immediate connection with 


Theoretic Section of a Geyser, showing the cavity in 
which the water collects by percolation, and from 
whence by the pressure of coni^ed steam it is forced 
along the pipe at the time of eruption. 

the internal fires. The celebrated springs of 
Soltaferra — the steam of which is Used to 
drive the mills in the adjacent factories — have 
more than a chance connection with Vesuvius ; 
and, indeed, by some geologists, and particu- 
larly by Professors Phillips and D^ubeny, 
boiling springs are regarded but as a class of 
volcanoes, in which the product of eruption is 
water in a comparatively pure form* 

Pallassou first explained that the tempe- 
rature of springs decreases in proportion to 
their distance from the great granite mass, 
and that springs having their source in lay- 
ers of sedimentary formation much above 
the granite, vary in temperature with the 
seasons and the weather, while the deep* 
seated springs have a constant heat, whick is 
unafiected by external drcumstanees. So 
definitely is this the ease, that it is regarded 
as a law of the Artesian and other wells, that 
the deeper the source the warmet is the water 
that flows flrom it, and this, too, in an ascer- 
tainable ratio. It is also worthy of remark 
that thermal springs, though frequent in 
Toloanie districts, sre by no means o oa fi ae d 
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to such, but are found in all kinds of situa> 
tions and of very high temperatures in sites 
remote from volcanic influence. Nor do 
we find, as we could not fail to do if they 
existed, any traces in these thermal waters of 
chemical ingredients, such as would in them- 
selves give rise to heat, nor, indeed, of any 
that might result from decompositions which 
had already given rise to an elevation of tem- 
perature. Witness the waters of Nators, 
North Wales, which rise at a temperature of 
SS*" Fahrenheit ; those at Leuck at 72" ; of 
Bagnes at Lavey, near Bex, at dS'* ; Sante 
de Pucelle, at Chamouni, and St. Gervaise, 
on Mont Blanc, both registering 62^ or 53® ; 
Cormayeur and St. Didier, on the southern 
declivity of Mont Blanc, at 60® ; and those 
at Aix-les-Bains, in Savoy, at 70® to 72®. All 
these springs are noted for the comparative 
purity of their waters, and the steadiness of 
their temperature, without rega-rd to the vi- 
cissitudes of the seasons, and in each case the 
relative temperature is in proportion to the 
distance of the fountain from the basal 
granite. 

At Carlsbad the springs have a tem- 
perature of 165® Fahrenheit, or nearly double 
the warmth of the human body, and none 
of the ingredients which the water yields, 
on analysis, account in any way for its 
heat. At Aix-la-Chapelle, the waters rise 
at 143®; at Bath, at 114®; and in both 
instances the sources of the supply are 
near, or upon, primitive beds of granite. 
Most mineral waters contain lime, common 
salt, potash, minute proportions of sulphates 
and phosphates, and large quantities of car- 
bonic acid ; and of these the lime is the only 
one which could give rise to heat. But any 
one acquainted with chemistry must see at a 
glance that lime is not the cause ; for, if it 
y^ere, the waters would rise at boiling heat, 
pr but a few degrees below it, whereas the 
warmest of thermal springs, excepting, of 
course, such remarkable examples as the 
Geysers, which are true aqueous volcanoes, 


do not rise beyond a point at least 60® 
under boiling heat. 

Wherever we penetrate the crust of the 
earth, increase of temperature accompanies 
increase of depth. Mining, quarrying, and 
boring operations offer the best possible op- 
portunities for the determination of this rate 
of increase. In the Artesian well at Gren- 
elle, the temperature is equal to 84® Fahren- 
heit, at a depth of 1230 feet, and this in win- 
ter, when the air at the surface is not higher 
than 28® or 30®. Mr. Fox, of the United 
Mines, in Cornwall, has furnished some inte- 
resting details of the increase of temperature 
downwards indicated by the springs of those 
mines. The mine of Gwennap, which yields 
abundance of copper ore, has a vast number 
of warm springs ; one of these, which rises at 
a depth of 200 fathoms below the level of the 
sea, discharges 94 gallons a minute, at a tem- 
perature of 106^® Fahrenheit, while, on the 
other side, is a spring which discharges 30 
gallons a minute at the temperature of 97f ° 
Fahrenheit. The air near both these springs 
was found to be at 104|®, and the highest 
temperature of the air hitherto experienced 
106®. Nor are such thermal fountains scarce. 
They abound in every region of the globe, 
show everywhere an affinity for granite, and 
have a regular increase of temperature propor- 
tionate to the increase in the depth of their 
source. 

But the most specific, because utterly re- 
moved from the region of partial influences, 
is the argument deduced from cosmical phe- 
nomena ; the figure of the earth, the motions 
of the moon, the comparative amounts of heat 
radiated &om the sun, and the observed 
temperature of the earth. There is scarcely 
any one of the great propositions in Astro- 
nomy but may be made directly or indirectly 
to illustrate this problem of internal heat. 

Had the earth been solid when it first 
began to rotate on its axis, it must necessarily 
have preserved to the present day its original 
figure, notwithstanding its rotary motion 
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But if originally fluid, it must, under the in- 
fluence of rotary motion, assume a figure of 
equilibrium — a figure expressive of the mean 
between its tendency to cohere, and the ope- 
ration of centrifugal force to destroy its cohe- 



Exaggerated Outline of the Earth, to show it as an 
oblate spheroid. 


rence. Such a body, having a capability to yield 
in its outline, would, when made to rotate, be- 
come depressed to a certain extent in its axis 
of rotation, and to the same extent expanded 
at the equator. When the equilibrium had 
been attained, the mass would remain in the 
form of an ellipsoid. Now facts just agree 
with theoretical deductions ; the earth has a 
larger circumference at the equator than at 
the poles by at least twenty- six miles ; there- 
fore we may fairly assume that the earth was 
originally fluid, its fluidity being the result of 
an intense heat.* 

Let us admit that originally the earth was 
in an incandescent state; that in process of 
countless ages the outer surface cooled by 
radiation, and so gave rise to the formation of 
a solid crust ; that within this crust a heated 
mass of fluid material was inclosed, and that 
this is not yet sufficiently cooled to assume a 
solid form. The consequence of the theory 
will be, that we shall observe various evi- 
dences of the occasional escape of heat from 

* Sir John Herschel. 


within ; that wherever fissures, cracks, or per- 
forations occur in the shell inclosing the hot 
material, the escape of fire, the rending of the 
crust, and other similar phenomena, will be 
manifested. We have only to take the con- 
verse view to be assured that boiling springs, 
earthquakes, and volcanoes are but several 
evidences of the existence and occasional 
escape of internal heat. 

We need not rest, however, with the 
mere determination of the fact ; we may, with 
some accuracy, measure its force, its amount, 
and its comparative duration during time, and 
even make some sober conjectures as to its 
history in the future. 

What is the rate of increase of heat down- 
wards P Eupffer estimated the ratio of in- 
I crease at Grenelle to be 1'’ for every 37 feet ; 

I the Durham and Northumberland mines give 
I r for ever feet ; the lead mines of Saxony 
' 1° for every 65 feet ; and the mine of Dol- 
bouth, which is 1380 feet in depth, 1® for 76 
feet. The best estimates, however, are those 
deduced from a comparison of a large number 
of results, and these give the rate of increase 
as being equal to 1® of Fahrenheit for every 
45 feet of descent. Looking to the result of 
such a rate of increase, it is easy to see that 
at 7290 feet from the surface, the heat will 
reach 212®, the boiling point of water. At 
25,500 feet it will melt lead ; at 7 miles it 
will maintain a glowing red heat, at 21 miles 
melt gold, at 74 miles cast iron, at 97 miles 
soft iron, and at 100 miles from the surface 
all will be fluid as water, a mass of seething 
and boiling rock in a perpetually molten 
state, doomed possibly never to be cooled or 
crystallized. The heat here will exceed any 
with which man is acquainted ; it will exceed 
the heat of the electric spark, or the effect of 
a continued voltaic current. The heat which 
melts platina as if it were wax is as ice to it ; 
could we visually observe its effects, our in- 
tellect would afford no means of measuring 
its intensity. Here is the region of perpetual 
fire, the source of earthquake and voloanio 
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power, the abode of forces which only hint of 
their being by the exhibition of marked phe- 
nomena on the surface. 

** When the Cyclops o’er their anvils sweat, 

And their swoln sinews echoing blows repeat, 
From the volcano gross eruptions rise, 

And curling sheets of smoke obscure the skies.” 

Yet a thickness of 100 miles in the crust con- 
veys but little idea of strength to resist pres- 
sure from without and within. To a globe of 
8000 miles diameter, such a crust will be pro- 
portionately much thinner than the rind of 
an orange, and hence but a delicate beam 
between the opposing forces fighting for a 
balance. Its thinness, indeed, renders easy of 
explanation the phenomenon of earthquakes, 
for all below being in a state of commotion and 
ebullition, any change upon the surface of the 
earth, acting on a crust so thin and hollow, 
would cause rents and fissures, through which 
the fire would burst and rage upon the sur- 
face until the falling masses closed the chasm 
again. What agent is there to produce such 
i change upon the surface? What agent of 
sufficient force to splinter a roofing of 100 
miles* thickness P This soft, invisible, yield- 
ing, and embracing atmosphere, fanning the 
cheek with coolness, kissing the spring daisy 
as it dances over emerald meadows, or tearing 
up forests by the roots and hurling their tim- 
bers to the skies ! This atmosphere is the 
essential agent, powerful for all purposes of 
disturbance, and ever ready to bring its 
power into operation. On every square inch 
of the earth’s surface the atmosphere presses 
with a weight of 16 pounds. On every square 
foot the pressure amounts to 2160 pounds, or 
one ton nearly. Over the whole earth, there- 
fore, the pressure of the atmosphere is equal 
to 12,043,468,800,000,000,000 pounds. Sup- 
pose the barometer to fall two inches over 
100 miles of country, that fall represents the 
remoT^ of 1,868,660,000 tons of pressure. 
Tb 3 expansion from within continuing the 
same, Will not the equilibrium between the 
heat within and the air without be at once 


destroyed P Can we wonder that Typhaus, 
panting and struggling with the weight of 
hills and plains upon his heart, will stir himself 
afresh as the weight of his burthen lessens P— 
that, indeed, the internally heated materials, 
no longer held down by the full pressure of the 
atmosphere, will heave up the crust, and cause 
crackings of the surface and earthquake com- 
motions ? that in the explosion cities will 
fall, hills be swallowed up, and plains elevated P 
that sheets of steam, escaping from the newly 
opened vents, will roll over the undulating 
surface? that convulsions of all kinds will 
occur, until, by the return of things to a 
balance, tranquillity is restored P One simple 
general fact corroborates this hypothetical 
view of the production of an earthquake, and 
it is this — that Sifall of the harometer invari- 
ably precedes the convulsions of an earth- 
quake. 

Many inquirers, who have seen the neces- 
sity of admitting the theory of Internal Heat, 
have, after conviction, suffered many pangs 
in the contemplation of the possible conse- 
quences of the theory. If the earth is stea- 
dily parting with heat, will it not at last cool 
down into a lifeless frozen crystal, the abode 
no longer of life and beauty, but of death in 
his most hideous form ? Let us never fear 
consequences, but repose faith in the perfec- 
tion of the entire scheme as -an evidence of 
the constant protection of an universal Father. 
The early astronomers feared consequences, 
and built up their theory of the destruction 
of all things under the necessities of pertur- 
bation ; but in the progress of mathematical 
astronomy it has been shown that perturba- 
tions are compensatory, and have no influence 
on the term of existence allotted to the bodies 
experiencing them. How fast, then, does our 
earth cool P how rapidly does it approach to 
the supposed state of a lifeless crystal P 

If the earth, in its present condition, were 
projected into a medium having a temperar 
tore of 68"* below zero of Fahrenheit, it 
would not cool more in 2,000,000 yean than 
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a globe 1000 feet in diameter wonld in one 
second of time ; for how many ages, there- 
fore, has the cooling process gone on, to 
bring it to its present condition of greenness 
and fertility — its once confused and cloudy 
vapours condensed into seas and lakes, and 
its axes capped with everlasting snows I 

It must be confessed that we have no de- 
finite data by which to determine how many 
eons must elapse for the cooling of the entire 
globe to the present general temperature of 
the surface, nor can we say at what rate it 
parts with heat. The earth may be said to 
weigh about three thousand six hundred and 
fifty-two millions seven thousand and ninety- 
two billions of tons.* How long would a 
globe of such a bulk, if heated to the tempe- 
rature of melted iron, and exposed in a 
medium at 0° of Fahrenheit, require to cool 
down to that same point on our thermometrio 
scale ? 

The late M. Arago, in one of his brilliant 
scientific contributions to the Annuaire^ fur- 
nishes a proof, deduced from the moon’s 
motion, that the general temperature of the 
mass of the globe has not varied the tenth 
part of a degree during the last 2000 years. 
Reducing his ample explanations into a 
small compass, the argument takes shape as 
follows : — 

Suppose a heavy mass were adapted to 
each radius of a wheel, so that we could slide 
the mass from the extreme end of the radius 
up to the axle. If the masses are set near 
the axle, a certain force would be required to 
give the wheel a rotation of (say) one revolu- 
tion per second. Move the masses to the 
outer extremities of the radii, and though 
the total weight of the apparatus will not be 
changed, yet a greater force will be required 
to give, as before, one revolution per second. 
It follows, therefore, that, as to turn a mass 

* This is the result of a rough calculation, made 
on the basis of Cavendish’s pendulum experiment I 
have lost my original memorandum of the calculation, 
and have now grave doubts of its accuracy. 


of a given weight with a given velocity, 
force must be increased as the elements of 
weight are removed from the axis of rotation j 
so, with a constant force, the rotary velocity 
of the mass will be retarded in proportion as 
its different particles are more distant from 
the axis. That which is true of a flat wheel 
is, in this case, also true of a spheroid, such 
as the earth, which rotates on its axis by 
virtue of an original impulse. 

The materials of which the earth is com» 
posed expand by heat and contract by cold, 
and if contraction take place, the rotation on 
its axis must of necessity be increased in 
velocity. Hence the rate of the earth's rota- 
tion is at all times a measure of contraction 
or expansion of its bulk. The duration of 
the revolution is an unit of time, used by 
astronomers in all ages as the basis of the 
boldest inquiries and the most sober predic- 
tions, and may be used here to determine if 
any change has taken place in the heat of the 
globe during 2000 years. The ancients knew 
nothing of the thermometer, and hence have 
bequeathed no data for determining changes 
of heat, but they were accurate in their mea- 
surements of time. 

Amongst the uses made by the ancient 
astronomers of the unit of time afforded by 
the rotation of the earth, was that of measur- 
ing the revolutions of the moon. The school 
of Alexandria has left materials by which 
to deduce the velocity of the moon in past 
times with the greatest exactitude. The 
Arabian astronomers have furnished similar 
data for the time of the caliphs, and there 
not, says Arago, a single catalogue of modem 
observations in which the moon's mean mo- 
tion during a sidereal day is not given. Now 
the arc passed over by the satellite in that 
unit of time is found to be precisely the 
same, whether deduced from the Grecian, 
Arabian, or from recent observations ; the 
phenomena of perturbation proper being, of 
course, left out of the deduction. Henoe the 
sidereal day has been precisely the same at all 
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three periods— it haa for at least 2000 years 
designated an equal space of time, and of 
course during the same period the velocity of 
the earth's rotation has remained constant. 

But observe with what precision this fact 
may be measured by the true philosopher. 
Lot us suppose, says Arago, the mean tem- 
perature of each radius of the globe to have 
increased I’O'* Fahr. in 2000 years, and assume 
the average dilatation by heat of the substances 
composing the mass to be the same as that of 
glass, that is, about for each degree ; 
a diminution of 1® would consequently have 
occasioned one in the dimensions of the sphe- 
roid of which, according to dynamical 

theory, would produce an acceleration in its 
velocity of rotation of lofcyo, which would 
shorten the sidereal day by 1‘7". But since 
the time of Hipparchus, the sidereal day has 
not varied the xhsth of a second, a quantity 170 
times less than l'T\ Hence the change of 
temperature assumed above is 170 times 
greater than the observations on the length 
of the sidereal day admit of its having been ; 
and we may conclude that the mean tem- 
perature of the general mass of the earth has 
not varied rfoth of a degree in 2000 years. 

If the cooling process takes place so slowly, 
how long has it been in action to have pro- 
duced its present result P The reason leaves 
the conjecture to imagination, and imagina- 
tion, unequal to the conception of periods for 
which ordinary units of years, or even millions 
of years, afford the elements, abandons the spe- 
culation in despair. If we cannot look back, 
dare we look forward for a period when, how- 
ever slow the loss of heat, it shall escape at 
last, and leave the earth frozen, arid, lifeless P 
or, shall we seek for some law of compensa- 
tion, such as the astronomer finds in the mo- 
tions of the planets, and which shall preserve 
the constancy of its perennial warmth and 
the continuance of its gay circle of seasonal 
changes#and fiowery forms, and living and 
happy qreaturesP Will the earth powder 
away under the pulverizing fingers of Time, 


or maintain for ever the gloi^ of ita warm 
seasons and the freshness of its belt of 
flowers P Will the fire expend its force, and 
earthquakes cease for ever? or will the same 
round of changes go on eternally, swallowing 
cities in the embrace of hills, and swamping 
villages in burning seas of lava P The fact is 
not isolated but universal. The moon is essen- 
tially a volcanic body as regards the con- 
figuration of its surface. The lunar craters 
are vastly larger than those of the earth. 
Tycho, as cited by Mrs. Ward in “ Telescope 
Teachings,” having a diameter of fifty miles, 
while others exceed even these great dimen- 
sions. Sir Jolin Herschel and other ob- 
servers have noted what appeared to be evi- 
dences of existing igneous action; but Mr. 
Nasmyth’s view is now generally adopted, 
that volcanic action has ceased on the moon 
for thousands of years. Suffice it, that the 
evidences of fire are there to give it an 
immediate physical relation to the earth 
we inhabit. The planets are the same, 
bulged at the equator, as though their 
inner parts were mobile, and yielded to 
the whirling force which spins them round 
and round. The heat is there, preserving 
summer verdure, and when the sun shines 
not, keeping them rotund and fertile ever ; 
retarding the tendency of matter to slide 
back into a crystalline form, lifeless, shape- 
less, and dejected. What power the sun has 
in warming the earth’s crust ; how the forces 
of heat within and sunshine without balance 
each other on the surface ; how modern geo- 
logical changes, not of a volcanic nature, de- 
pend on internal expansions ; how the tempe- 
rature of space operates in disturbing or pre- 
serving an equilibrium, and a hundred other 
speculations, spring out of these conclusions 
on the existence of an elevated temperature 
in the interior of the globe. As science per- 
severes in her daily work of recording and 
comparing facts, no doubt many of these pro- 
blems will be elucidated, and if material 
Nature is constant in its operations during 
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time, man, a spirituid fpring of knowledge, 
attains a higher and a higher eloration as 
increase of wisdom enhances the force of his 
mental impulses. 

That the earth has cooled since the days 
when the igneous rocks first assumed a solid 
form is certain, else it could never have been 
peopled with its present congress of created 
creatures ; but that it should ever cool so far 
as to become a frozen mass is matter of con- 
jecture. Respecting the past, we have phy- 
sical evidences and written records ; respect- 
ing the future, we have only the word of 
Revelation, and that is all we need for an 
assurance that the earth will not pass into 
frigidity, but have an end of its present days 
through the same physical influences which 
have given it its present geographical con- 
figuration. 

Theology is not the province of this 
work, else we would apply this theory of 
the internal heat of the earth to the illustra- 
tion of those passages in Holy Writ which 


proclaim that the earth shall 
history in fire, “*in the which tho 
shall pass away with a great noisoi Hid 
earth also, and the works that are therHn 
shall be burned up.*' The source of the 
combustion is beneath our feet ; we tread on 
the roof of the blast furnace, which is ready 
to let loose the devouring flame, when God 
wills the dissolution of the system of being 
into which He hath breathed the breath of 
life. This is one more “Testimony of the 
Rocks ’* to the truths set forth in revealed 
religion. If we do not follow this branch of 
the subject into detail, we must nevertheless 
accept the lesson drawn from it by the 
apostle — “ Seeing that all these things shall 
be dissolved, what manner of persons ought 
ye to be in all holy conversation and godliness ; 
looking for and hasting unto the coming of 
the day of God, wherein the heavens being 
on fire shall be dissolved, and the elements 
shall melt with fervent heat.” 

Shieley Hibbebb. 


NOBERT’S TEST-LIISTES. 


“ How much does my microscope magnify, 
with its various powers?” is a question of in- 
terest to all wlio purcliase or use one of these 
instruments. The beginner is mostly pleased 
with the number of times he can magnify an 
object ; those who have become habituated to 
the instrument by long practice regard this 
as a very small consideration, and look to how 
much of structure can be shown by the least 
amount of enlargement. But there are cases 
where this latter quality is as such essential ; 
for if wehave objects so small as to require high 
powers to show them as a whole, and these 
composed of a great number of still finer parts, 
it is obvious that very high powers must be 
used for observations on their minute details. 
Standards by which to estimate the magnify- 
ing powers of glasses by difierent makers have 


been found in the scales of moths, amongst 
which those of the common clothes-moth, 
from their minute size and the regularity of 
their markings, have been held in high esti- 
mation. As in course of time glasses were 
made of greater power, other “ test-objects ” 
w^ere sought for, and the scales of Lepisma, 
and afterwards of Podura, came to be used ; 
these being replaced by certain of the Diato- 
macesB, on the discovery of the exquisite 
delicacy of the sculpturing on many of their 
valves. Many an enthusiastic microscopist 
is yet to be found who regards the successful 
resolution of the strise on some dilficult dia- 
tom as a great triumph, worthy tlie bestowid 
of time and patience without end. But a 
difllculty occurs with all natural objects, that 
no two are alike ; some, of the same kind 
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and even from the same source, being marked 
with twice or thrice the degree of fineness of 
others, to remedy which it was necessary that 
some absolute standard should be obtained. 
The ap^ieation of the principle of machine- 
ruling led to its solution in the subject of the 
present paper. 

Slips of glass ruled with lines, 100 and 
1000 to the inch, are in common use, and are 
invaluable in ascertaining the degree to which 
any object is magnified ; without them we 
should be unable to estimate the closeness of 
the ruling in M. Nobert’s wonderful produc- 
tions. M. Proment, of Paris, succeeded in 
ruling lines on glass 26,000 to the inch ; in 
this path he was followed by M. P. A. 
Nobert, of Barth in Pomerania, who sent to 
the Great Exhibition, in 1851, some slips ruled 
w ith bands of lines of different degrees of 
fineness ; in the first baud the lines were 
11,000 to an inch, in the last 60,000 in the 
same space. The bands in these his first- 
exhibited productions, were ten in number, 
and having been separately estimated by 
several observers of high repute, these num- 
bers are generally accepted as correct. 

M. Nobert’s later productions surpass 
even these ; as at present supplied, they con- 
sist of a slip of glass (Fig. 1), on which, by 



careful observation with the naked eye, may 
be observed what looks like a single shadowy 
line, sparkling in bright light with the play of 
prismatic colours. By moderate power (60 
diameters), with good glass and careful illu- 
mination, twenty distinct bands may be 
counted, the finer, however, very shadowy 
and ^vaSesoent. With 100 diameters, the 
four coldest should be shbwn in distinct 


lines (Pig. 2) ; as the power is increased, more 
and more of the bands will bet resolved, till 



Fig. 2. 

with 600 diameters the separate lines com- 
posing all but one or two of the finest of the 
bands should be clearly seen : for satisfactory 
resolution of the latter a power of 800 dia- 
meters, with most skilful management of the 
accessories, is required. Pig, 3 may serve to 
give some idea of their appearance then, 



Fig. 3. 


though it is impossible to imitate closely the 
exquisite delicacy of the lines. 

The difficulty of viewing, and still greater 
of counting, lines so close, is such that ob- 
servers are not at present equally agreed in 
their measurements of the later series. As 
furnished by a friend, in whose accuracy we 
place great reliance, from his extensive prac- 
tice in such investigations, the range is from 
13,000 in band No. 1 to 80,000 in band No. 20. 

The extreme delicacy and regularity of 
these lines, with their closeness, are calcu- 
lated to excite admiration in the highest de- 
gree. We run over the numbers glibly, as 
we do the “ millions of miles*' of the astro- 
nomer, but to form any conception of lines. 
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80,000 in the inch is about equally difficult. 
It is interesting to observe here that the best 
authorities are agreed in estimating the lines 
on the most finely^marked of the Diatomaceae 
yet resolved, at about the same figure, 80,000 
to 85,000 in the English inch ; and although it 
may be rash, in view of the strides made during 
the last few years, to say it seems as if it 
might have been written with regard to these, 
“ Thus far shalt thou go, and no further,” 
yet it does appear as if the probabilities 
pointed that way. Bays of light won’t go 
through everything ; object-glasses have al- 
ready been made with angles of aperture that 
cannot be exceeded. 

As tests of aperture^ Nohert’s Lines are 
the best, but since these lines may be seen 
by glasses of large aperture, yet out in the 
centring, faulty in the fitting, it is evident 


that something more is required than the 
showing these well, before an object-glass can 
be pronounced “ first-rate.*’ And, after all, the 
showing the markings on fine-lined objects 
is only one of the purposes of a microscope ; 
perhaps it is not too much to call it, for real 
service, one of the least. If information be 
required on structure, on the component tis- 
sues of an object under examination, to be 
able to look through some depth of substance 
is absolutely essential ; and it is satisfactory 
to observe that the efforts of makers are now 
being directed to the production, at reason- 
able prices, of first-rate object-glasses, with 
moderate angular aperture, rather than to 
such as possess little working value beyond 
showing Naberfs Test-Lines^* and other 
fine-lined objects. 

Tuffen West, F.L.S. 


PBACnCAL PHOTOGRAPnr. 


Photography has now fairly taken its place 
as one of the useful arts ; the purposes to which 
it is applied are almost innumerable, and it 
would be difficult to name an art or a science 
which is not largely indebted to it. The 
chemistry of photography is now so well 
understood, that pictures produced by it, if 
prepared with proper care, and according to 
approved formulae, may be considered as per- 
manent as drawings or paintings. 

There appears now to be a slight pause in 
the progress of photography. Its general 
principles are well known. Thousands of able 
chemists and enthusiastic photographers have 
lent their aid to bring it to its present per- 
fection. No great discoveries have been 
lately made, and the energies of all are occu- 
pied in perfecting and simplifying the pro- 
cesses already known. Shall we continue to 
wait until some grand discovery so far eclipses 
our present performances as to make useless 
our present apparatus and materials P Or shall 


I we not rather bring into general use photo- 
graphy as it now is, and avail ourselves of its 
assistance for a variety of purposes P To the 
artist, the geologist, the botanist, the mecha- 
nist, etc., how valuable is photography. Who 
can copy a landscape with such fidelity, a 
building with such fine perspective, a model, 
a machine, a fossil, a plant, a map, a drawing, 
a manuscript, a coin, with the same accuracy 
as the camera P Once obtain a negative, and 
it may be reproduced, liko an engraving, to 
any extent. Every lover of science should 
understand photography sufficiently to enable 
him to use it for these, and a variety of pur- 
poses, which are almost of daily occurrence, 
and it is for the use of such this sketch is 
intended; not to teach but to 

endeavour to show that any one with mode- 
rate patience, and the use of his fingers, may 
be enabled, in a very short time and at a 
very small cost, to learn sufficient of the art 
to practise it with success, and to make use 
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of it as lie would the art of drawing, when- 
ever he may have occasion. The writer, for 
his own plewure, and that of his friends, has 
made use of photography in many w ays be- 
sides the ordinary uses of landscape and 
portraiture. Amongst them may be men- 
tioned copying insects, ferns, mosses, fossils, 
shells, ancient deeds, seals, models of portions 


profess to be simple, are written by persons 
w'ho know little of the subject, or whose object 
is to recommend some particular maker of 
apparatus and chemicals. 

Among the many processes two are most 
generally useful, viz., “wet collodion,** suitable 
for home-work, and “ collodio-albumen,’* for 
use in the fields, or when from home. The 
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of the moon’s surface, letters, manuscript 
music, rare engravings, paintings, scientific 
instruments, machinery, etc. 

Books on photography generally treat of 
all the 'known processes, and the reader is 
bewildeired, not knowing which of the number 
to choose, and too often the manuals, which 


former requires the chemicals and apparatus 
at hand ; in the latter, the camera and sen- 
sitive plates are alone required for taking the 
pictures, the preparation, etc., being per- 
formed at home. The printing process, which 
is used for both, and which is very simple, 
will be explained afterwards. 
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As the collodion process is the basis of the 
other, it is necessary to learn it first. The 
following will be required 

A small room, the door of which fits tole- 
rably tight, having a small window, if pos- 
sible, looking north ; a light deal frame (say 
one inch in thickness) should be made to fit 
the window, and yellow paper stretched over 
it, and pasted to the edge on each side, so 
that when dry there will bo two sheets of 
paper tight on the frame, and a space of an 
inch between them. Three or four buttons 
will fix this firmly to the window, and it can 
at any time be removed in half a minute. 
No light must be admitted to the room except 
through this yellow screen. Any apertures, 
such as the key -hole of the door, admitting 
white light, must be carefully covered. Under 
the window there must be a sink lined with 
lead, a pipe to carry ofi* the water, and a 
water-tap above, a shelf or two on each side 
of the window, and a bench or table in the 
room. In case a water-pipe cannot be con- 
veniently brought into the room, a large jar 
of water, covered with a lid and a small jug 
to lade it out with, will answer every pur- 
pose. In the arrangement of the operating- 
room, any modification maybe made according 
to circumstances, the writer only gives his 
opinion as to what he considers most simple 
and convenient. 

The most useful camera for home-work is 
one taking pictures 11 X 9 inches of the ordi- 
nary double-body form. When closed, to be 14 
inches, and, when fully extended, to be about 
26 inches in length, the frame to have 
adapting panels for the smaller sizes of plates, 
9 X 7, 7 X 5J, 6 X 4, etc. One of Eosse’s 
smallest orthographic lenses will answer 
almost every purpose that can be required, 
even taking good portraits, and will also be 
the lens most useful for the collodio-albumen 
process, hereafter to be described. A strong 
stand for the camera will also be wanted. 
There is a very good Frencfi-made stand, 
with arrangements for elevation, depressiom 


and lateral movement, which is exceedingly 
weE made, aud very reasonable in price.* 

For those who do not wish to copy an 
object larger than about one-third the natural 
size, and w;ho also wish to practise landscape 
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photography, it would save expense to pro- 
cure at once a portable camera instead of the 
one recommended, which will answer both 
purposes, either on Captain Fowkes’s, or Mr. 
Kinnear’s plan. Each of these has its ad- 



Kinnear’s Camera clofled. 

vantages, but the latter is the lightest and 
least complicated. Captain Fowkes’s camera 
is to be procured from Ottiwell and Co., 

* The stand mentioned, and porcelain developing 
cup, may be procured at Mr. Pyne’s, Ficcadillj, Man- 
chester. 
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Londoa; the other firom Mr. Madd, of Man- 
oheater. 

The cheapest and best plan for an ama- 
teur, who does not wish to make photography 
a is to go to some respectable dealer 

in photographic chemicals, and procure all 
the materials required, as nearly as possible, 
ready for use. The time was when every 
photographer prepared his own chemicals. 
Gun-cotton, and even sether, were his own 
manufacture (like the artist of the last cen- 
tury, who had to make his own colours), but 
now they are to be procured good and cheap, 
and the time formerly occupied in their ma- 
nufacture can be much better employed. 


The chemicals required are — 
Nitrate of silver solution prepared 


for negatives . . • 

40 oz. 

Nitrate of silver fused 

1 oz. 

Ponting’s or Thomas's collodion 

(negative) .... 

8 oz. 

Protosulphate of iron crystals 

4 oz. 

Pyrogallic acid 

1 oz. 

Glacial acetic acid . 

4 oz. 

Alcohol 

Bottle of French varnish. 

4 oz. 

iEther , . 

4 oz. 

Hyposulphite of soda (in jar) , 

11b. 


The apparatus required are — 

Glass bath and dipper for plates, 11 X 9. 
Globe plate-holder. 

Collodion bottle of 4 oz. 



Two porcelain developing cups. 

One, two, and ten-ounce glass measures. 
Two earthenware or porcelain dishes, 
12 X 10 inches. 

Scales and weights. 

611a6S plates and plate-boxes of the sizes 
Tequired. 



Globe Plate-holder. 


India-rubber finger-stalls for thumb and 
finger. 

Clean the glasses with a little Tripoli 
powder and spirits of wine ; wash them well, 
and polish with a soft cloth, and stow away 
in the plate-boxes till re- 
quired. They should be 
repolished on the day 
they are to be used. 
Having procured the ne- 
cessary materials and ap- 
paratus, fix the camera on 
its stand opposite the ob- 
ject to be copied, in a 
good light, and move it as near as may be 
found requisite to take a picture of the size 
wanted and focus accurately, so as to get an 
image on the ground glass perfectly sharp ; 
apiece of black velvet makes 
a good focussing cloth. In 
copying a map or picture, 
it is very important that the 
plane of the camera should 
be exactly parallel to it, 
otherwise the image is dis- 
torted. This is not an easy 
matter to accomplish by the 
eye alone ; a long T square, 
with the top set against the 
face of the picture, will show 
at once whether the sides of 
the camera are at right 
angles to it or not. 

All being ready in the operating-room, 
the plate must be taken up by the plate- 
holder, and its surface dusted with a large 
camers-hair brush, and collodion poured on 
its centre, run round gently to each of the 
corners, and poured off again into the collar 
surrounding the mouth of the collodion 
bottle, from which it will flow into the 
bottle again; the plate is to be held with 
the corner downwards, from which the col- 
lodion has been poured, and a slight rock- 
ing motion g^en to it, to prevent the for- 
mation of lines in the film. When it has set. 
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whieh it will do in a fow seconds, place 
tne plate upon ijjud dipper, and plunge it into 



Focussing with the T Square. 


tlie silver batli ; raise tbe dipper once or 
twice, and then allow it to rest for a minute 
or two. 

The dark frame should be quite free from 
dust, and a strip of clean blotting-paper, half 
an inch broad, laid at its lower edge, for the 
plate to rest upon ; it is very convenient to 
have a string with a number of these strips 
attached, hung up ready for use ; they prevent 
the frame being spoiled, and also the negative 
from staining. 

The finger-stalls should now be placed 
on the thumb and first finger of the right 
hand, and the plate lifted from the bath ; if 
it looks greasy on the surface, it must be 
returned again for a short time ; if the 
solution flow evenly over, it is ready for re- 
moval. Take it from the dipper w’ith the 
finger and thumb, and let the lower edge rest 
on a sheet of blotting-paper, whilst the su- 
perfluous silver is wiped from the back ; then 
place it in the dark frame, take it to the 
camera, lift the shutter, and remove the cap 
from the lens. The length of time for expo- 
sure varies with the subject, the light, the 
season, time of day, and aperture used, etc. — 
so much, that no rule can be given j half a 


•minute may be tried in the first instance, amd 
more or loss exposure given afberwarda m 
required. The cajr must be replaced, the 
shutter put down, and the frame again taken 
to the operating-room. The following solu^ 
tion must be prepared beforehand ; it will 
keep good a few days;— 

DEVELOPING SOLUTION. 

Pyrogallic acid . . 2 grains. 

Glacial acetic acid . . 30 minims. 

Water . . . , 1 oz. 

In very hot weather, this may be mixed with 
an equal quantity of water before using. 

Remove the plate from the frame with the 
plate-holder, hold it in a horizontal position, 
and pour gently on it at one edge from the 
developing cup as much of the solution as 
well covers it. The image will probably 
begin to appear in a few seconds, and con- 
tinue gaining intensity for some minutes. 
Keep the solution in motion, and when the 
negative has gained sufficient intensity, pour 
it off, and wash well with water ; then place 
it in a dish containing— 

Hyposulphite of soda . . . , 4 oz. 

Water 10 oz. 

When all the creamy colour has disap- 
peared, wash again well with water, and rear 
up the negative to dry, which should be 
accomplished rather soon, or it is apt to lose 
a little of its intensity. Should the plate 
have been under-exposed, the contrasts will 
be too strong in the negative, and a want of 
half-tone. If over-exposed, the image will 
be flat, and wanting in intensity. If the 
exposure has been right, and the operation 
properly performed, the result will be a nega- 
tive capable of producing any number of 
prints. When dry, the surface of the picture 
must be protected by pouring on it whilst 
warm the varnish prepared for the purpose, 
and allowing it to harden. 

The whole operation is exceedingly simple, 
and can be performed in much less time than 
is taken in describing it. If good materials 
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be used, and proper care taken, success is 
almost certain, even on the first trial. Much 
depends on order and cleanliness, and most 
of the failures are attributable to the neglect 
of one or other of these photographic vir- 
tues. There is not the slightest occasion to 
stain either the dress or the fingers in any of 
the operations. Those who do so are gene- 
rally unsuccessful. 

In this limited space it would be impos- 
sible to enter into the causes of certain kinds 
of failure and their remedies. It is best not 
to anticipate what may, perhaps, never occur, 
but to state with confidence that any one 


determined to learn the art of photography 
may, in a very short time, become a success- 
ful operator. The mode of taking direct 
positives, and of developing negatives with 
protosulphate of iron, are also omitted. Those 
who seek information on these, or any other 
processes, will find Hardwick’s “ Photogra- 
phic Chemistry” a clear and safe guide, but 
the beginner must not be startled at the size 
of the volume, nor think it necessary to study 
the whole of it before he can take photogra- 
phic pictures. 

Joseph Sidebotham. 

Manchester. 


THE ODOURS OF FLOWERS. 


The cultivation of a garden, and especially 
that of flowers, is the one certain mark of 
civilization, no nation in a state of barbarism 
ever attaining to it ; nor is it less universal 
than certain, for all civilized nations seek 
pleasure from this source, and the love of 
flowers appears to be common to all except 
the most degraded. Appealing to the eye by 
the beauty of their forms and the splendour 
of their hues, and to the sense of smelling by 
their varied odours, they afibrd pleasure at 
the same time to two of our five senses, and 
have thus become the theme of the poet, and 
the admiration of all to whom the works of 
creation are a source of contemplation and 
delight. Even the Saviour himself did not 
withhold his testimony to their loveliness, 
but declared that Solomon in all his glory 
was not arrayed like ** one of these.” 

Our present object, however, is not to call 
attention to the beauty of flowers as objects 
of sight, but to their odours— to those subtle 
emanations which are apparently intangible, 
and which yet afiect us so strongly, and in 
gencrat with so much pleasure. It is true 
there are some individuals in whom the | 
powerful scent of certain flowers, as of the j 


hyacinth, causes faintness ; and there are 
some flowers the scent of which affects dif- 
ferent persons in a dissimilar manner. Thus 
the blossoms of the Portuguese laurel, which 
to many are agreeable in the open air, are to 
others so much the reverse as to cause a feel- 
ing of positive disgust. These differences 
must be attributed to some variety in the 
nervous sensibility of different individuals 
that is not well understood. 

Apart from the immediate purpose of 
utility f to which each of our several senses is 
adapted, they at the same time subserve to 
the pleasure of their possessor, and some of 
them have for this object alone been con- 
siderably increased in delicacy and power by 
careful training. This has been more parti- 
cularly the case with the eye and the ear, but 
there seems no reason why the sense of 
smelling should not be subject to the same 
process, and thus become able to discrimi- 
nate odours as perfectly as the ear judges of 
sounds, and the eye of forms and colours. 
This may indeed appear almost a necessity in 
the present day, when the progress of organic 
chemistry already enables the skilful operator 
to produce imitations of several well-known 



EECEEATIVE SCIENCE. 


841 


perfumes, no less than that compound of “ vil- 
lanous smells'* that is the more usual product 
of his laboratory. 

With merely a passing reference to the 
Odours of Eden," which breathed around 
our first parents in their delightful abode, we 
may notice that perfumes have been in use 
from the earliest ages, not only as a source 
of pleasure, but also as a supposed means of 
repelling diseases, and as auxiliaries in religi- 
ous ceremonies ; for which last purpose in- 
cense is still used in Europe, whilst in China 
the ** joss-stick " is employed in the temples 
of their various idols. 

It is not possible to convey in words a 
description of the various odours which afiect 
us, either pleasantly or otherwise, and we 
can no more imagine a new one than we can 
picture to ourselves a new colour. Every 
odoriferous flower has its own peculiar scent, 
and though the variety is almost endless, it 
is probable that (chemically considered) they 
are all similarly composed, and that their 
ultimate elements are few. 

That these odorous emanations are capable 
of a very wide diffusion, is evident from the 
distance at which they are perceptible. The 
fragrance of newly-mown hay is an instance 
of this, and a single flower of the Magnolia 
glauca, when first expanded, will fill a large 
apartment with its odour. Certain trees 
also, when under the influence of warmth 
and light, diffuse their emanations to an 
immense distance ; the coniferae or firs being 
amongst the most noticeable in this respect. 
Where large forests of these are found, their 
exhalations have been perceptible at sea 
when the land was far beyond the limits of 
sight ; it is even said at the distance of 100 
miles. Some flowers only emit their per- 
fume at certain hours, and at others appear 
almost or quite scentless ; as the night-blowing 
stock, which during the day is without odour, 
but at sunset emits a delicious fragrance. 

The pleasure derived from the fragrance 
of flowers has induced the endeavour to 


separate the odoriferous principle from them, 
so as to have the perfume when the flowers 
are unattainable. This odoriferous principle, 
or substance in which the odour resides, is 
in most cases a volatile oil, to which the 
name of otto or attar is given, and this is 
usually extracted by distilling the flowers 
with water, with the steam of which the 
volatile matter passes over and is condensed. 
The extent to which this process is em- 
ployed, both in our own and in other 
countries, is much more considerable than 
is generally supposed ; several large estab- 
lishments for the especial purpose existing 
in the immediate neighbourhood of London, 
in localities where the soil appears most 
suited for the growth of the various plants. 
It may surprise some of our readers to learn 
that in these “flower farms," as they are 
sometimes called, may be seen fields of 
several acres planted entirely with roses, 
and others still larger and more numerous 
devoted solely to the growth of lavender 
and peppermint — plants which produce in 
England, and especially in the counties of 
Surrey and Hertford, an oil so much ^er 
than can be procured from the Continent, 
that it is worth eight times the price of the 
foreign. About 6000 pounds of oil of laven- 
der are annually produced in England from 
these farms Violets also, the “ coronets 
of April," are cultivated to a large extent, 
one grower of these general favourites having 
no less than nine acres of ground entirely 
covered with them, and others may possibly 
have even more than this. 

It is, however, in the south of Europe, 
and especially in the neighbourhood of Grasse 
and of Nice, that the cultivation of flowers 
for the sake of their ottos is most extensively 
practised, the warmer climate being more 
favQurable to their growth, and causing them 
to yield a larger product of the article sought. 
At Cannes are grown roses, tuberoses, jas- 
mine, and neroli ; and at Nismes, thyme, 
rosemary, and aspic; whilst Sicily yields 

G a 
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lemon, bergamot, and orange. Tbe amount 
of essential oil procurable from these dif- 
ferent flowers and plants varies considerably, 
and it is remarkable that the most fragrant 
do not always yield the largest quantity. 
Thus, whilst 112 lbs. of lavender flowers 
afford about thirty ounces of otto, the same 
weight of rose leaves only furnish two drachms, 
and of violets not more than half a drachm, 
which accounts for the high price of some of 
these products. Some idea may be formed 
of the quantity of the various perfumes 
consumed in this country by the fact of the 
duty levied on their importation (including 
that on the spirit used in manufacturing them 
into essences) amounting annually to £40,000 
— a large sum, it has been remarked, to expend 
for perfuming Britannia’s pocket-handker- 
chief. Of this about £8000 is derived from 
the favourite Eau de Cologne. 

The oil or otto of some of the more deli- 
cately-scented flowers is so easily decomposed, 
that the process of distillation mentioned 
above cannot be employed for procuring 
them, theheat of the boiling water destroying 
their fragrance. Other methods are there- 
fore resorted to, of which one is the infusion 
of the flowers in warm alcohol, fresh quan- 
tities being repeatedly used till the spirit 
acquires a sufliciently powerful scent. Ano- 
ther, and still more delicate process, called 
“ enfleurage,” is founded on the facility with 
which most oils and fatty substances absorb 
the aroma of flowers, and is thus conducted : — 
Square frames, about three inches deep and of 
considerable size, are provided, each having a 
glass bottom. On this is spread a layer of 
purified fat, or lard, about a quarter of an 
inch in thickness, on which the flowers are 
thickly strewn, and the frames being placed 
over each other so as to exclude the air, the 
whole is left for some days, during which the 
fat absorbs the volatile otto. The flowers are 
renewed as long as the plants continue to 
bloom,. or until the pomade is sufficiently 
feagrant. It is feom these pomades (chiefly 


made in France) that some of our most deli- 
cate perfumes are obtained. Being first cut 
into small pieces, they are infused for some 
time in highly rectified spirit, which gra- 
dually extracts from them the otto they had 
imbibed, and, being then poured off, consti- 
tutes the -volatile and fragrant liquid known 
as an essence of the flower originally used. 
The fatty substance, which still retains some 
portion of the fragrant matter, is then care- 
fully melted, and forms a pomade fit for 
applying to the hair. 

Although, in general, the odours of which 
we have spoken reside in the flowers, yet it 
must be observed that in many plants the 
leaves are nearly as fragrant, and in some 
(the sweet-briar, for instance) even more so ; 
whilst in other cases it is the roots, fruit, or 
seeds in which the odoriferous principle is 
found. In all cases similar means of ex- 
traction are employed, varied, of course, 
according to the skill of the operator. It is 
worthy of remark that the wall-flower, of 
which the scent is generally agreeable, has 
not yet been (so far as we know) subjected 
to any of these processes for the extraction 
of its fragrant principle.* 

It is a curious fact, that just as the mix- 
ture of two colours will produce a new one, so 
the combination, in due proportion, of two or 
more of these ottos will produce a new odour. 
An instance of this effect is found in the pre- 
sent well-known perfume called Bondeletia, 
which, instead of being derived from the 
West Indian plant of that name, is formed 
by a mixture of the ottos of lavender and of 
cloves, in which neither of them predominates 
so as to be distinguishable. In making this 
and other similar mixtures, the relative power 
of each otto must be carefully observed, and 
by experiments of this kind we find that 
patchouli, lavender, neroli, and verbena are the 
most potent of vegetable odours, and violet, 
tuberose, and jasmine the most delicate. 

* A scent called “ Wallflower ” is frequently 
advertised by perfumers, — E d. 
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Allusion has been made to the imitatiom 
of various natural odours produced in the 
laboratory of the modem chemist. These, 
differing entirely from the mixtures just men- 
tioned, may rank among the most remarkable 
results of the progress of organic chemistry, 
which, as it advances, may not improbably 
succeed in producing still nearer approxima- 
tions to the products of vegetation. Already 
we have a so-called essence of pine-apple, 
prepared from a mixture of sugar, sour milk, 
and putrid cheese, with some other mate- 
rials, and an artificial essence of quince, 
made by treating the oil of rue with nitric 
acid. 


m 


There is also an artificial odour of pears, 
procured from the foetid oil produced in the 
distillation of brandy from potatoes. All 
these, which, it will be remarked, are rather 
the flavours of fruits than the odours of 
flowers, are sometimes used as flavouring 
materials in confectionary. Hitherto no 
artificial preparations have been discovered 
that resemble in fragrance the odours of the 
finer and more delicate flowers, as the rose, 
violet, mignonette, and others ; nor tfven in 
the cases mentioned is the artificial product 
an exact resemblance of the natural, though 
very nearly approaching it. 

Benjamin Abbott. 


COAL AND CONIFEROUS WOOD UNDER THE MICROSCOPE. 

— « — 


The microscope has not only enabled us to 
observe the functions and structures of 
objects now or recently living, but it also 
brings under our view the structures of 
objects living long ages ago, and from which 
all life has departed. By its aid we can 
compare the most modern things with the 
most ancient, and can sometimes discover 
the counterpart of the life of to-day, in 
minute configurations of the dead, dull 
matter which had similar life tens of thou- 
sands of years since in the remote centuries — 
centuries which seem to pass back beyond 
all our powers of calculation, and to fade 
away into the confusion of primeval ages, 
undistinguishable save by the keen eye of 
the geologist. 

This may be exemplified in two substances 
which appear as unlike in their exteriors as 
any two substances can appear, viz., a piece 
of Y’ecent coniferous wood and a lump of 
lignite, or brown or other coal. Let us 
first notice these substances separately, and 
then observe their resemblance, and glance 
at the interesting points of inquiry arising 
out of this resemblance, as elucidating the 


formation of coal. The term conifera is given 
to trees bearing cones containing the seeds, 
as the fir and pine — an order of plants of 
which we have some specimens growing in 
our own country, as the Scotch fir, spruce, 
larch, etc., but which is far more largely de- 
veloped in other and warmer climates. The 
cone is a mysterious symbol in the sculptured 
slabs from Nineveh, now in the British 
Museum; and, in one sense, that strange 
figure which stretches forth the cone in its 
hand in so many of these sculptures might 
be called the coniferous Assyrian. In one in- 
stance, a four- winged divinity is represented 
as presenting the pine-cone to those who 
cross the threshold of the chamber near 
which it stands. 

If we take up a piece of coniferous wood, 
and regard it merely as an opaque, massive 
object, we shall gain but little knowledge of 
its minute structure, whether it be fossil or 
recent. But if we can reduce it into ex- 
tremely thin slices, and mount one of these 
as an object for the microscope, we shall 
discern more than we could have expected. 
A Scotch lapidary, Mr. Sanderson, seems to 
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have been one of the first to prepare fossil 
specimens of such wood (and coal) for the 
microscope. This task is one of some dif- 
ficulty and uncertainty. To succeed in it, 
we must first grind a surface flat, and then 
with lapidary’s cement fix that surface to 
a block of wood, by means of which the 
fossil can be again ground down until con- 
sidered thin enough. But then it is difiicult 
to detach the fossil from the block, and to 
remove the eement without breaking it. 
Mr. Nicol, however, adopted an easy and 
simple process, which consisted in cement- 
ing the flattened surface to a piece of plate- 
glass, by means of Canada balsam, and then 
grinding it down with emery on a plate of 
copper. The glass and cement being both 
transparent, the operator could determine 
when he had arrived at the proper degree of 
thinness ; and when that was attained, nothing 
more was requisite than to polish the surface. 
For a long time this method was compara- 
tively secret, till Mr. Nicol wrote a full 
account of all the requisite manipulations, at 
Mr. Witham’s request, which was printed at 
the end of that gentleman’s work, entitled 
“Observations on Fossil Yegetables,” now 
a scarce book. The manipulation, however, 
in this kind of work is very delicate, and 
demands considerable skill as well as pa- 
tience, insomuch that we notice that Mr. 
Sanderson’s slices are prized to this day as 
of great superiority. 

In pursuing the same object with re- 
ference to coal, various methods of preparing 
it may be adopted. Thin sections may be 
obtained from those kinds which have suf- 
ficient tenacity; but in proportion to the 
opacity of the material must be its thin- 
ness before it becomes transparent, and 
in proportion to its thinness is its friability ; 
so that just when we have brought it to the 
necessary tenuity, it often crumbles and 
disap’ioints our hopes. Skilful practitioners’^*' 

• “ Micrograpliic Dictionary.” 


have found that if the coal is macerated, or 
soaked to decay for about a week in a solu- 
tion of carbonate of potass, it is possible at 
the end of that time to cut rather thin slices 
with a razor. These being placed in a watch- 
glass, with strong nitric acid, covered, and 
then gently heated, they soon become 
brownish and then yellow ; when the process 
must be arrested by dropping the whole into 
a saucer of cold water, otherwise the coal 
will be dissolved. Slices thus treated assume 
a darkish amber colour, are very transparent, 
and when a conspicuous structure is in the 
original lump they exhibit it most clearly. 
The specimens are best preserved, in glyce- 
rine, in cells ; for the spirit renders them 
opaque, and even Canada balsam has the 
same eflect. 

There are instances in which the coal is 
so friable, that no sections can be ma^de from 
it by either of these methods. In such cases 
it may be ground to fine powder, and the 
particles, after being mounted in Canada bal- 
sam, may be subjected to microscopic exami- 
nation. It cannot be supposed that the re- 
sult will be very satisfactory, but it may be 
of considerable comparative value in relation 
to other and more compact varieties. Even 
the ash of ordinary coals (obtained by burn- 
ing to white ash a specimen of coal previously 
boiled in nitric acid, and then carefully 
mounting the ash in Canada balsam) often 
exhibits mineral casts of vegetable cells and 
fibres. The ash of the Welsh anthracite is 
useful for this purpose. It is necessary to 
observe that the great bulk of the coals used 
in our households, including all the coking 
varieties, the anthracite, and the coals used 
for steam-engines, are perfectly opaque, and 
can only be viewed by reflected light. On the 
other hand, the gas-coals (those employed 
in gas-works), such as the Pelton gas-coals, 
and those from Nova Scotia, together with 
the cannel -coals, brown-coals, jets, and 
lignites, can all be rendered more or less 
transparent. Hence, however many varieties 
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of coal there are commercially, there are 
only two kinds when microscopically re- 
garded, viz., the opaque and the partially 
transparent. When suitable sections of the 
latter varieties of coal are made and reduced 
to a uniform thinness, so that if transparent 
they may be examined with transmitted light, 
by the aid of powers which magnify from 
seventy to three hundred diameters, they are 
discoyered to present certain general and 
constant characteristic features connected 
with vegetable origin and structure. They 
are seen to be composed of three distinct 
materials, which differ both in appearance 
and in proportion. These are (1.) an opaque 
black substance, which corresponds in micro- 
scopical appearance and in reaction with 
carbon ^s it exists in various natural sub- 
stances. (2.) A yellowish and sometimes 
reddish substance, the nature of which is 
not easily ascertained. In colour it varies 
from a light yellow to a bright red, or amber- 
coloured resinous-looking matter. It enters 
most abundantly into the composition of gas- 
coals, while the black substance seems to 
form the chief and almost exclusive con- 
stituent of household coals and anthracites. 
(3.) An earthy matter, more or less soluble 
in water, which it sometimes colours. It 
consists principally of umber. The relative 
proportions of this matter seem to influence 
the various products derived from the coal. 

All the varieties of coaly substances may 
be classified under three heads, having re- 
lation to what we have just stated ; — 

I. Substances the sections of which are 
for the most part opaque, and abound in 
pure black matter. These comprehend the 
household, coking, steam, and anthracitic 
coals. 

II. Three varieties of coal, consisting of— 

1. Coals more or less transparent, par- 
ticularly gas-producing ooals, having a clear 
and conspicuous lustre, and a brittle, crystal- 
line structure, such as the Pelton and Nova 
Scotia kinds. 


2. Cannel-coals, like those of Wigan, in 
Lancashire. 

3. Coals variously stratified, having an 
earthy and black opaque coaly matter, such 
as is known by the local term splint. 

III. Brown coals, lignites, Bovey coal, 
and jets. 

These latter varieties are of far inferior 
value as fuel, and therefore commercially 
worthless where good bituminous coals are 
available. Nevertheless they are most inte- 
resting scientifically and under the micro- 
scope ; for we learn from sections of them that 
the changes of the vegetable matter, which 
have been completed in good Newcastle coal, 
have evidently been suspended, or only im- 
perfectly carried out, in the German brown 
coal and the English Bovey coal. It may 
be well, therefore, to explain what these sub- 
stances are, and where they are found. 

Brown coal is so called from its brownish 
colour, and is otherwise named lignite (from 
the Latin lignum^ wood) on account of its 
woody appearance. It is indeed like half- 
decayed wood ; though it is more compact in 
some places where the vegetable remains 
are so well preserved, and their original 
structure so distinctly retained that a bo- 
tanical indication is presented of the original 
plants of which it was composed. These 
consist of flattened stems crossing each other 
in all directions, and are either of a darker 
or lighter colour. They are soft and mel- 
low in consistence when the substance is 
freshly quarried, but become brittle by ex- 
posure, the fracture following the direction 
of the fibre of the wood. Of the same cha- 
racter is the Bovey coal, so termed from 
Bovey Tracy,’ a village in Devonshire, where 
it is found. It seems to be confined in our 
land to that locality, but a very similar sub- 
stance is found at Wettenau, in Germany, 
and is styled fibrous brown coal. We have 
in our cabinet a specimen of Bovey coal con- 
taining minute seed-vessels of plants. 

All these varieties are sometimes called 
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the tertiary coals, from their geological posi- 
tion in the tertiary series of beds, and thus 
they are pointedly distinguished from the 
true and pure coals of the carboniferous 
series of rocks. There are many kinds of 
them in different countries ; some which 
merely exhibit occasional indications of vege- 
table structure, and generally form through- 
out a stratihed mass of a dark colour, pos- 
sessing an earthy fracture, are hence termed 
earthy brown coals. Such is the coal of 
Meissner, near Cassel, in Germany. Other 
varieties, in which the fracture is shelly (con- 
ch oi dal), and the structures more dense, are 
called conchcudal brown coals, or pitch coals. 
These deposits are frequently found near the 
surface, but in other situations at considerable 
depths. Tertiary lignite abounds at St. Gall, 
in Switzerland, and in a bed of brown coal, 
near that place, a singular and new species of 
combustible mineral (Scheererhite) has been 
found. The tertiary coals in the canton of 
Zurich are remarkable for many bones of 
mammifers, which are said to have been dis- 
covered amongst them, associated with which 
are reported bones of the mastodon. All 
these circumstances are interesting in con- 
nection with the origin and geological posi- 



Fio. 1. 

tion of the comparatively modem and im- 
perfect coals. 

Fi^toe 1 displays a transverse section 


of the German brown coal, in which the 
woody fibres are cut through by the section 
transversely to their long axis. In com- 
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parison with this we present (in Fig. 2) a lon- 
gitudinal section (parallel to a radius) of 
recent coniferous wood of the Finns strohus. 
In Fig. 3 is seen part of a transverse section 
of the same w’ood, the whole section being of 
the same character. 

Mr. Nicol refers to specimens from the 
coals of Nova Scotia, in the collection of 
Professor Jameson, ‘‘one of which,” says 
he, “is a fossil conifer, displaying all the 
characters of the most perfect recent Ame- 
rican pines. In the transverse section, the 
annual layers are well defined, the reticulated 
(net-like) texture large and perfect, and in 
the longitudinal section, parallel to a radius, 
discs occur both in single and double rows. 
These, as usual, are in some parts very obscure, 
but in other parts they are very distinct. 
They are circular, and some of them display 
at the circumference two concentric rings, 
and one ring near the centre. In the double 
rows, as in the recent pines, the discs are 
placed side by side, and indeed in all its cha- 
racters this fossil bears a greater resemblance 
to some of the recent pines than anything of 
the kind that has hitherto fallen into my 
hands.” The discs spoken of are also con- 
spicuous in the section (Fig. 2), and the atruo^ 
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tare displayed in Fig. 3 is similarly, tkou^ 
Tarionsly, marked in several other sections 
in the same direction. 

A longitudinal concentric section of an 
araucaria, from Moreton Bay, New Holland, 



Fig. 8. 


(a recent wood) is shown in Fig. 4. The 
celebrated Craigleith tree, found fossil in the 
sandstone quarry at that place (near Edin- 
burgh) in October, 1833, is a very fine spe- 
cimen of a coniferous petrifaction, and very 
much resembles in its general charact-ers the 



araucaria of Moreton Bay. In a longitudi- 
nal section (parallel to a radius) of this tree, 
the vessels in general are very much dis- 
torted, and the whole texture greatly ob- 
scured; but when the vessels appear with 
any distinctness, they often contain discs in 
double, triple, and quadruple rows, though 
the discs are always obscurely seen. The 
general conclusion arrived at by Mr. Niool, 


afler al his examinations, is, thattaU 
retaining ike ligneous strttclmre iit theeedi, 
firomthese fnrmatioiiB, are of comfeErouS'Origk. 

Having already named cannel-coal, we 
may explain its character* It bums as clearly 
as a candle, when once ignited at a fiame, 
and hence its name, whidi is a ooirupiion of 
candle^coaL But it files (deon^itates) in 
small fragments, with a cracking nouCt when 
flat pieces are placed upon a fire. Ita^lotir 
is grayish black or brown, its lustre is retin- 
0U8, and it is so compact that it can be 
worked in blocks and turned in a lathe, and 
is susceptible of a good polish. It is, there- 
fore, often fashioned into a variety of orna- 
ments, and has so much the appearance of 
jet as to deceive all but careful observers. 
The streak is, however, very different from 
that of jet. So bituminous is it, that in 
making coke or gas it is mixed with the 
smallest of the best coal. The collieries of 
Wigan, in Lancashire, afford considerable 
quantities of cannel-coal, and it is also found 
in pits near Coventry, and at Lesmahago, 
not far from Glasgow. Mr. Witham found 
distinct traces of organization in ♦it under 
the microscope. From its compact nature 
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■sections of it are not diffcult to form, and 
they will reward the observer. Fig. 6 ex- 
hibits a section of cannel-coal^ wherein the 
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tranaition state, in the process of retro- 
grade decay of the yegetable tissue, is dis- 
tinctly traceable, and the preseryed or un- 
ooalified yegetation is seen to pass, by insen- 
sible gradations, into the structure of cannel- 
coal. 

We now refer to a mineral fuel, the na- 
ture of which has occasioned more curious 
and legal, as well as scientific, controyersy 
than any other, and which might, indeed, be 
termed ** Eecreative Science,” to the lawyers 
on the one hand, and to those who laugh at all 
science as unpractical on the other. The fuel 
alluded to is known as the Torbanehill mi- 
neral, and the legal question arose, whether it 
was a mere mineral, or whether it was coal. 
Many scientific men, of great reputation, had 
spent much time in this inquiry, previously 
to the trial (Gillespie ver^^Eussel). Amongst 
these was Professor Bennett, of Edinburgh, 
who caused to be prepared, and care- 
fully examined, various kinds of household 
coal, which might be considered as typical 
or standard examples. Next he examined 
three sections of the Torbanehill mineral, 
and was struck with the remarkable dissimi- 
larity which existed between them. Nume- 
rous sections of cannel-coal were then pre- 
pared, and the difference between the ap- 
pearances presented by the true coals and 
hy this mineral having been previously de- 
termined, the Professor was readily enabled 
to distinguish the difference between them. 
Though the various cannel-coals, and one es- 
pecially, approached in structural character 
to the Torbanehill mineral, yet there was 
at least one element which characterized 
all the coals, and was absent from this mine- 
ral. Several other inquirers contended that 
** the Torbanehill mineral is widely different 
from every kind of coal.” It is also said, 
that every kind of coal may be at once 
distinguished from the Torbanehill mineral 
by the rings contained in a well-made trans- 
verse section ; and Professor Bennett main- 
tams that such an appearance constitutes. 


in the majority of cases, a practical and evi- 
dent test which is distinctive of genuine 
coal; and that, by means of it, all kinds 
of known coal, whether household or cannel, 
can at once be distinguished from the Tor- 
banehill mineral. He affirms that every kind 
of coal has a distinctly woody basis, which is 
easily demonstrated by its longitudinal and 
transverse sections ; that the cannel-coals 
have, in addition to this woody structure, a 
greater or less number of bituminoid marks 
imbedded in it ; and that the Torbanehill 
mineral has no such woody texture, but is 
essentially composed of the bituminoid marks 
imbedded in clay. 

The theory which this same Professor is 
disposed to put forward, as most in harmony 
with the various facts and arguments elicited 
and stated in this curious inquiry, is briefly 
as follows : — Ist. That the various organic 
substances found in the sections and ashes 
of coal, are explicable on the supposition 
that coal is wood chemically altered, and for 
the most part, but by no means exclusively, 
coniferous wood, or wood allied to it in struc- 
ture ; because, from a careful comparison of 
recent fir-wood with the various kinds of coal, 
he finds the structural appearances of the 
cellular tissue, resin-cells, and ducts to be 
very similar. This assumption not only ex- 
plains its structure, but accounts for the 
large amount of bitumen and resin or inflam- 
mable matter it contains, resin being a well- 
known abundant product of the coniferous 
tribe of plants. 2ndly. Though the Torbane- 
hill mineral is rich in the bituminoid sub- 
stance, it presents no essential traces of vege- 
table structure. The bituminoid or resinous 
matter found in the real coal, which lies in 
its neighbourhood, probably flowed out, mixed 
itself with, and solidified in the essentially 
earthy substance of the Torbanehill mineral. 
This result may have been produced by 
enormous pressure, conjoined with chemical 
changes and heat. 

On the other side. Dr. Eedfem, who made 
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numerous sections, declares that “ every par- 
ticle of its structure, and the fact that it is 
mainly composed of cftrbon, proves to its 
being a mass of vegetable matter.’* He pro- 
nounces it to be a variety of cannel-coal ; 
that it resembles other cannel-coals in its 
geological position, in the fact that 66^ per 
cent, of it is carbon, in its burning like a 
candle when lighted at a flame (hence the 
original term candle-coaU corrupted to cannel- 
coal), and in its containing every chemical 
ingredient found in other coals, and none but 
such as exist in them. In other respects, as 
colour, streak, abundance of gaseous matter, 
it differs from other cannel-coal ; but the dif- 
ference is in degree, and not in kind. We 
have no space to say more on this very inte- “ 
resting mineral, which has been rendered 
so famous by the lawsuits it has occa- 
sioned, not only in Scotland, but, we believe, 
also in Ehenish Prussia ; and by the diffe- 
rence of opinion which scientific men held 
respecting it, some of whom volunteered their 
evidence, while others were paid for it by the 
plaintiff and defendant respectively. This 


substance is now commonly termed Torbane- 
ite, for the sake of convenience. 

The wide difference of opinion respecting 
it does not reflect any discredit upon ex- 
aminations of coal under the microscope, but 
rather shows that in this manner alone can 
any reliable knowledge of its internal struc- 
ture and vegetable origin be arrived at. 

Those who desire a very interesting and 
highly useful series of microscopic ol^'eots, 
cannot do better than learn to form good sec- 
tions of the different coals. They are easily 
procurable from coal-merchants, coal-wharves, 
and mineralogists, and sections might be so 
arranged, according to their geological ages 
and position, as to show that there is a cer- 
tain, though not, perhaps, a very deflnite rela- 
tion between the antiquity of each kind of 
coal and the amount of its vegetable struc- 
ture remaining, as before observed. It is not 
at all improbable that a careful observer 
would discover several features of importance 
for determining the origin and character of 
coal, and its various deposits. 

J. E. LEircHiLn, A.M. 


LEAD. 

PART II. — IN THE FURNACE. 


On presenting our letter of introduction at 
Bally corns, no pains is spared to make us 
acquainted with each of the several processes 
conducted in the various departments of the 
works. First of all we are taken to the ‘‘ ore 
houses,*' where the galena, as received from 
the mine, is stored, until it is required. 
Previous to its reception, however, it under- 
goes an examination, having especial re- 
ference to the following particulars : — Firstly, 
the quantity of water which a given weight 
contains. This is a very necessary precau- 
tion, as the amount of moisture mechanipally 
retained by the particles of galena is often 


very considerable. Secondly, the per centage 
of lead. And thirdly, the per centage of silver. 
Upon the results of this estimation the value 
of the ore will of course depend. All these 
operations are conducted in the assay-office, 
to which we next pay a visit. 

The appearance of this department is not 
that of an ordinary chemical laboratory, for 
as all the experiments made therein resemble 
one another in character, a much more limited 
stock of appliances is necessary. The ap- 
paratus consists, indeed, besides the balances, 
of little more than a couide of furnaces ; one 
for cupellation, the other for smelting the 
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trial portions of the ore, some east-iron 
oruoibles, and a tW test-tubes. Leaving the 
assay-office, vre find ovist way into the build- 
ing where the principal operation, that of 
smeltiiig the ore, is performed. Its central 
portion is entirely occupied by a huge re- 
verberatory furnace of peculiar construction ; 
the chief points of difference between a lead- 
smelting and an ordinary fiimaoe being, that 
the hearth or sole, upon which the ore is 
placed, inclines gently from all sides towards 
the centre like a saucer. Above the furnace 
is a hopper, or quadrangular funnel, through 
which the ore is introduced ; and separated 
from Ihe hearth by a bridge of refractory 
brick k the fire, which, all being arranged, 
oonses sweeping as a sheet of dame over the 
galena. It is very important that a lead 
furnace should be provided with a consider- 
able extent of horizontal passages or dues, 
before terminating in a chimney. Not only 
k thk precaution based upon economical 
motives, seeing that part of the lead vola- 
tilizes in the form of oxide, but the sulphur- 
ous acid which is generated is extremely 
hurtful to both animal and vegetable life. 
In the present instance all the furnaces open 
into a due of a mile in length, which, running 
up the side of the hill, terminates eighty feet 
above its summit. 

In order to understand how it is that by 
merely heating galena to dull redness, we can 
obtain metallic lead, we must consider, in the 
drst place, its chemical composition. Thk 
may be thus represented : — 

Lead, one combining proportion 104 

Sulphur „ „ 16 

120 

Galena, therefore, is a protosulphide of 
lead. Now, when it is heated in contact with 
atmosphiric air, it unites with four atoms of 
oxygen, an4 from being a sulphide becomes a 
sulphate. We will write the composition of 
the sulpluite also^ 


Lead, one combining proportion 104 

Oxygen four „ „ 32 

Sulphur one „ „ 16 

152 

Now oxygen enters into several combinsr 
tions with sulphur in different proportions, 
and the result of one union is sulphurous 
acid, or 

Sulphur, one combining proportion 16 

Oxygen two „ „ 16 

82 

With these data, it will not be difficult to 
understand how it k that when 120 parts of 
galena (which may be either grains, pounds, 
*or tons) are heated with 152 parts of sul- 
phate of lead, obtained by roasting another 
820 parts of galena in free contact with the 
air, the result will be that the 32 parts of 
sulphur contained in both compounds will 
unite with the 32 parts of oxygen contained 
in the sulphate to form sulphurous acid, 
while 208 parts of lead will be set free in the 
melted state. 

In practical smelting, the oxidation of one- 
half of the galena is very ingeniously brought 
about. A charge of ore, usually amounting 
to two tons, is introduced into the furnace and 
the fire lighted. When the entire mass has 
i arrived at a dull red heat, it is stirred from 
time to time with a long iron rake, through 
I apertures provided for the purpose at dif- 
ferent parts of the furnace. By thk means 
the surface of the ore is constantly renewed, 
and a fresh portion exposed to the action of 
the atmospheric oxygen. Upon the proper 
management of this stage of the operation 
its ultimate success depends, and it is here 
that the practical knowledge of the smelter 
is most fully shown. After the lapse of a 
certain time, which for a charge of two tons 
of ore is about eight hours, the whole of 
the galena has become reduced to the me- 
tallic state. The furnace is then tapped, 
and the lead allowed to run off into an iron 
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well or cistern, from which it is ladled into 
the oblong moulds which give it the form of 
pig- lead. 

As the galena, no matter how carefully 
washed, invariably contains a certain quantity 
of the matrix — generally quartz — with which 
it was allied in the natural state, a slag, con- 
sisting of this substance in the melted con- 
dition, always remains in the furnace, and is 
run off by a distinct opening. This slag is 
far from being worthless, seeing that it still re- 
tains a considerable quantity of lead, in order 
to extract which it is mixed with lime and 
subjected to the intense heat of a blast 
furnace. The lead thus obtained is usu- 
ally much inferior to that obtained by the 
first operation, and is reserved for making 
shot — a purpose for which it is even better 
suited than lead which is softer and less 
flexile. 

Galena also nearly always contains traces 
of other metals besides lead, but the only one 
of these which it is profitable to extract is 
silver. The proportion of this metal which 
remains in the lead after smelting, varies in 
different places between three and three hun- 
dred ounces per ton ; indeed in some cases the 
lead is totally neglected for the sake of the 
silver. In the ores, however, to which the 
present paper relates, the most usual propor- 
tion is from five to twelve ounces. 

The process by which silver is separated 
from lead is one which has, from time imme- 
morial, been employed for obtaining the pre- 
cious metals free from admixture with those 
of less value ; and as we have no evidence 
that the process has been improved upon from 
the time of Moses up to our own, the belief in 
a much more advanced state of chemical 
knowledge than is generally supposed to have 
existed at so early a period is considerably 
strengthened. The separation of silver by 
what is termed oupellation, is based upon 
the circumstance, that metallic lead enters 
into combination with oxygen at a red heat, 
and that silver does not. JS'ow, if an alloy 


of these two metals be melted in a vessel 
made of some porous substance, and a strong 
current of air be made to pass over the melted 
mass, the lead alone will be oxidized, and 
litharge or protoxide of lead will be formed,, 
which wiU be absorbed into the porous sub- 
stance, and leave the metallic silver unal- 
loyed upon its surface. JSTow when lead con- 
tained only a very small per centage of silver, 
a tedious process like this, and one, more- 
over, which required a large expenditure of 
fuel, would be manifestly unprofitable, were 
the litharge wasted. But it is not, for, be- 
sides having a market value of itself, the lead 
can be recovered from it by smelting with 
coal, the carbon of which unites with its 
oxygen, and hberates the metal. Even as it 
was, the silver obtained from most ores would 
not have paid the expense of extraction, and 
would have been most likely altogether ne- 
glected, were it not that the presence of a very 
small per centage of this metal renders lead 
hard and brittle, and unfits it for many pur- 
poses to which it is applied. Its extraction, 
therefore, even when there was but a little 
present, was a necessity. 

This state of things continued up to the 
year 1829, when the late Mr. Hugh Lee Pat- 
tison, of Hewcastle-npon-Tyne, devised the 
ingenious process which bears his name. 
Mr. Pattison discovered that when a melted 
alloy of lead and silver — even though the 
latter metal should only be present in the 
proportion of a single ounce to the ton, was 
allowed to cool slowly, it appeared to separate 
into two portions, one of which took the 
crystalline form, and fell to the bottom of the 
melting pot ; while the other remained fluid. 
Au examination of these two portions showed 
him that the portion which solidified was 
nearly free from silver, which all remained in 
the fluid part. Upon this discovery he based 
a method of desilverizing ^ which annually 
adds many thousand ounces to our supply of 
this valuable metal, ahd improves the qualify 
and lessens the price of lead. In illustnitioii 
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of this saving, the following figures may be 
given. Let us set out with lead, containing 
10 ounces of silver to the ton. Now, formerly, 
30 tons of such lead would have to be cupelled 
in order to obtain 300 ounces of silver, while 
by Pattison’s process the whole 300 ounces 
is concentrated in one ton of lead, which 
alone undergoes cnpellation, and the remain- 
ing 29 tons have only to be remelted, and 
sent into commerce as pure lead. 

To see this wonderful application of scien- 
tific knowledge in full operation, we enter a 
lofty building, open at either end, in which are 
ranged a series of eight cast-iron cauldrons, 
set in brick fire-places. Each of these is ca- 
pable of containing ten tpns of metal, which 
is the pig-lead from the smelting furnace. 
When the whole mass is melted, the fire is 
reduced to a degree, which will just keep the 
lead a little below the melting point. A very 
gradual process of cooling is, therefore, taking 
place. It so happens that there is but one 
of the pots being worked when we enter, so 
that we run no risk of failing to understand 
what is going on. First of all, then, there is 
the man who keeps incessantly stirring the 
molten mass, until he feels, by the resist- 
ance to the iron paddle with which he works, 
that a quantity of lead crystals have collected 
at the bottom of the pot. Then he takes an 
immense perforated ladle, and crushing the 
blue film upon the surface of the leaden sea, 
it sinks slowly into its depths. A chain is 
now attached to the handle, and the other 
end being made fast to the windlass — the 
fulcrum of this long lever being the edge of 
the melting pot— a few quick turns bring the 
ladle up, almost bending under the weight of 
its burden, while through the perforations 
the enriched lead falls in, literally, a silvery 
shower. But as the lead crystals still retain 
melted metal in their interstices, the work- 
man again and again shakes the ladle, until 
not • drop more will- come from it. The 
cxys^j|ls, which are granular and agglome- 
rated by fusion, so as to resemble a dull gray 


sandstone, are passed into another pot, when 
they are, with a new supply, subjected to i 
repetition of the operation, while the enriched 
lead is further treated in the same manner; 
until it contains about 300 ounces of silver in 
a ton. Further than this it is not found pro= 
Stable to go. This, then, is Pattison’s desil- 
vering process, founded upon what but for 
his genius might have been, if known at all, 
merely a scientific abstraction. 

The Pattisonized lead, now rich in silver, 
is handed over to the refiner. Unfort u nately, 
we cannot follow it through the very inte- 
resting process of cupellation, for this is only 
performed at Bally corus when a sufficient 
quantity of the alloy has been accumulated 
to yield a cake of silver of some 6000 ounces. 
We can, however, inspect the furnace, and 
get some idea of how it is performed upon 
so large a scale. 

The hearth of the furnace is so con- 
structed as to admit of the cupel, or ‘‘ test,* * 
being placed upon it. This is a flat dish, 
about two feet long by eighteen inches wide, 
and is made by pressing into an iron grating, 
which forms at the same time a model and 
a support, a quantity of a paste made of 
finely ground bone-ashes mixed with water. 
Now, not far from the cupel, and com- 
municating with it by means of a narrow 
channel cut in the setting of the furnace, 
is a small melting pot. Matters are so 
ordered, that the pot being full of melted 
metal, some of it shall run into the cupel. 
The fire is now urged to its greatest 
intensity, and a strong blast of air being 
established by means of a fan, the lead 
becomes rapidly oxidized, and the metal 
oxide floating upon its surface is swept off 
by the current of air, much as you would 
blow the froth from a glass of champagne, 
and falls into a pot placed to receive it. And 
could we see all this, a still more interesting 
sight would await us at the close of the ope- 
ration, when the last vestiges of the lead wore 
passing away. Up to this time the surface of 



EECEEATIVE SCIENCE. 


d53 


lead appears infinitely brighter than the 
surrounding furnace, a result which is due to 
the intense heat produced by oxidation. Sud- 
denly, as less oxidizable metal remains, the 
surface becomes dull, when, with lightning- 
like rapidity, there is another change. The 
gradually thinning film of oxide presents a 
quick succession of prismatic colours, until 
presently, as a rainbow fades from a sunlit 
lake, it breaks, and the bright sheet of silver 
Ipmes into view. Twenty tons of lead are 
Esually cupelled at one operation, and, con- 
sequently, the cake of silver produced weighs 
about 6000 ounces. 

Before we bid farewell to lead, let us 
visit yonder tower upon the hill, and see how 
shot are mj^. But, first of all, there is a 
certain furnace at which we must glance. It 
is in a building which adjoins the cupelling 
house, and close beside it lies a large heap of 
a heavy white powder. There are also some 
pigs of lead, which are of a darker colour 
than any which we have yet seen ; when you 
strike them, they make a sharp ringing 
sound. These pigs are the lead from the 
slag, or scoria, which, as we saw just now, is 
reserved for shot-making, seeing that it is 
almost worthless for any other purpose. The 
white powder is arscnious acid — the white 


arsenic of the shops. What is this for P If 
you melt lead, and pour it into water through 
a metal sieve, it will form a number of irre- 
gularly-shaped masses, not at all globular, or 
even ellipsoid. But if you try the same 
experiment with lead to which a little arsenic 
has been added, the drops on cooling will be 
nearly perfectly spherical. The arsenic is 
added to the melted lead in a very small pro- 
portion, not more than from seven to ten 
parts to one thousand, and its oxygen uniting 
with some of the lead, forms litharge, which 
floats at the top, while the liberated arsenic 
forms an alloy with the remainder of the 
metal. This alloy of lead and arsenic, or, 
as it is technically called, ** poisoned metal," 
is next taken to the shot-tower, where 
it is remelted and poured from the summit 
through perforated metal plates, or “ cards," 
as they are called. It falls into a vessel 
of water placed to receive it, and the sub- 
sequent operations which the drops have to 
undergo, before they find their way into the 
shot-belt of the sportsman, are but few and 
simple. They comprise the assortment ’ of 
the drops into various sizes, the removal 
of such as are not perfectly spherical, and 
the polishing by means or plumbago. 

Haeey Napiee Deapeb, F.C.S. 


A MEEIDIAN-LINE. 
— « — 


To possess some independent means of ob- 
taining the true time, whereby a person may, 
in his own house, ascertain the error of his 
clock or watch to within a second or two, is 
BO obvious a desideratum^ that all readers of 
pBECEEATiVE SCIENCE, who do not at present 
bossess the means, will, doubtless, be pleased 
lo have their attention directed to a simple 
method by which so desirable a result may 
P>e obtained. 


The transit-instrument, the sine qua 
non of observatories, is, doubtless, the best 
for the purpose. It is, however, rather 
an expensive instrument, and for accurate 
purposes requires frequent and careful ad- 
justment. 

The sun-dial is too rough a method. By 
it the time can hardly be obtained nearer 
than to within a minute of the truth. There 
are other methods, many of which are into- 
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resting to those who have leisure to investigate 
them. We propose to confine our attention, 
in this article, to a meridian-line ; by which 
the time may be obtained to within two or 
three seconds, and which may be of very 
great use to amateurs in astronomy, etc. 

^he meridian-line is a very old method of 
determining by a fixed mark, or set of mewpks, 
the time of the sun’s passing the meridian of 
the place. There is a description of one in 
** Ferguson’s Lectures” (1793, 8th edition, p. 
876). Probably other works also contain 
notices of similar methods. We are not 
aware, however, that my one is so useful as 
the one proposed to be described, which ap- 
pears to us to combine the chief advantages 
of all the others with which we are ac- 
quainted, while it also has some which are 
original. 

We preface our description by the remark 
that the meridian-line is not self-checking (so 
to speak) as the transit-instrument is. Its 
position must be checked by other- means, 
but when once proved, it may then be re- 
garded as a fixed line of reference, by which 
to ascertain, the time of the sun’s passing 
the meridian. 

We will suppose two classes of observers, 
who may be interested in pursuing this sub- 
ject. The first we will suppose to be able to 
calculate the error of the clock or watch by 
taking a set, or sets, of altitudes^single or 
double— with the sextant. To do this re- 
quires some knowledge of trigonometry, and 
the use of logarithms. This class of persons 
will, of course, have no difficulty in at once 
getting the time approximately, in order to 
fix the line nearly in its position ; and after- 
wards, by a series of approximations, deter- 
mine its final place. The other class we will' 
suppose to be ignorant of the trigonometrical 
modes of obtaining the time. Such persons 
may, notipthstanding, be fully competent to 
use tb meridian-line when once its position 
has been WrefuUy determined. The former 
class ca,n prove at anytime how nearly the 


line is in the plane of the meridian. The 
latter class 'must put faith in some one who 
is competent to ascertain the time for them, 
and <get such an individual to furnish them 
with the true time in the first instance. They 
may then themselves fix their line once for 
all, according to the directions hereafter 
given ; bearing in mind the fact, that when 
once properly fixed, the line may be regarded, 
for all rough astronomical purposes, as a final 
reference, and an independent means of check- 
ing the clock from day to day, or week to 
week, etc. 

The mode is as follows 

Giet a plate of brass or copper of the size 
say 6 inches by 3, and about l-16th of an inch 
thick. File a clean hole towag|s one end of 
it, say 1 inch long by l>8th broad ; the metal 
to be fixed so that the hole shall have the 
long sides vertical. This piece of metal is to 
be fixed very securely to the upper stone* 
work outside a window having a southerly 
aspect — not necessarily opposite the south; 
my window, where such a line is fixed, for 
instance, faces about S.S.E. Get the local 
time approximately, as above referred to, say 
to about one minute of the truth, in order to 
ascertain about where to fix a piece of wood, 
from which a plumb-line is to be suspended, 
of moderately thick silk or cotton, waiting, 
of course, till the sun is in the meridian, as 
nearly as the watch or clock at present can 
give it. 

Having made a mark on the ceiling, fix a 
piece of wood firmly to the joists, and on this 
fasten another piece ; mahogany, or other 
hardish wood. The latter must be shaped 
something like the top of the capital letter T, 
to admit of a wire, copper or brass— with a 
carefully filed or turned groove in it, to which 
the plumb-line is to be fixed— being placed 
through the ears of the T, at right angles to 
the meridian, and made to move east or west, 
and “friction-tight,” for adjustment. The 
piece of wood fixed to the joists must be at 
such a distance from the window as will allow 
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the sun to shine, at his southing, through the 
hole outside, on the plumb-line, throughout 
the year. Having fixed the plumb-line ap- 
proximately, by observing the sun when he 
is about south — of course not forgetting the 
equation of time — the next thing is to get a 
small wooden pillar, the height of the room, 
with a vertical slit in it, or a set of holes, to 
enable the observer to see a second plumb- 
line, also in the plane of the meridian, which 
he should attach to the ceiling some feet 
further from the window than the principal 
one. The object of the second plumb-line is 
to enable the observer to avoid parallax be- 
tween the plumb-line and the slide (referred 
to hereafter), by enabling him to keep the 
eye in the plane of the meridian when setting 
the slide. 

During the observation, it must be re- 
membered that thu observer sits or stands 
with his back to the sun. A little wooden 
box must now be used, open on two opposite 
sides, to enable it to' slide up and down the 
pillar, to suit the sun’s altitude at the diffe- 
rent times of the year. The box should have 
a ** set-screw” on one side, and a dovetailed 
groove on the south side, in which is to slide 
horizontally a piece of wood on which is 
pasted white paper to receive the beam of 
light coming through the slit, and also for 
the graduations by which the central observa- 
tion is to be checked. 

The pillar must be so placed to the north 
of the principal plumb-line— the one close to 
the pillar — that the plunib-line may hang 
about 1-lOth of an inch to the south of the 
outside vertical face of the sliding piece of 
wood. Two vertical lines should now be 
drawn on the prepared face of the slide, at . 
a distance from one end of it say of about 
one-third of the length of the slide, which 
should be six or eight inches long, the verti- 
cal lines to be sufficiently far apart to suit the 
average width of the beam of light coming 
through the slit in the metal outside, at the 
different periods of the year. The space in- 


cluded between these two lines should be 
bisected by a third line parallel to the others, 
the use of the last being for the central ob- 
servation of the passage of the beam of light 
across the meridian line, or plane. 

Other vertical lines may now be drawn On 
one side only of the central space, at distances 
to suit the observer’s convenience, the use of 
them being to enable him to get pairs of ob- 
servations, composed of those before and 
after the sun’s passing the centre ; by taking 
the means of these, after reversing the slide, 
he will be able to check the central one.* 

We will now suppose the observer to have 
completed his arrangements for taking the 
observation. Having ascertained the position 
which the beam of light will occupy, with the 
given decimation for the day, he stands or 
sits with his back to the sun, having dark- 
ened the room if he is desirous of getting a 
better defined image of the sun. The slide 
being arranged so as to move easily by the 
hand, or by means of a screw (which would 
be an improvement on the plan we have been 
accustomed to adopt), the observer places the 
slide so that one of the vertical linos shall be 
in the plane of the meridian, and he now 
waits, watch in hand, till the beam of light 
gets to the space marked out for it. 

The lines should be numbered 1, 2, 3, etc. 
The instant when the beam of light occupies 
the centre of the space alluded to being 
noted, the slide is quickly pushed forward, 
from left to right, till the next line is in the 
plane of the meridian. So on till the sun ar- 
rives at the meridian. The central observa- 
tion is then taken. The slide is now reversed, 
so that the very same lines are used after noon 
as before noon ; and thus no error can arise 
from graduation. By this method, which is 
original, the near approach towards the truth 

* The application of the principle of pairs of ob- 
seryations to the meridian-line, as well as many other 
advantages which the line now described afibrds, 
should be placed to the credit of Mr. Bunt, the well- 
known tide-computer, etc., who suggested msuj 
giual ideas in reference to it. 
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which may he obtained, is surprising. I have 
made scores of comparisons between the time 
so obtained, and that obtained by the transit- 
instrument, uid the agreement between the 


two results is far nearer than would be ex- 
pected from apparently so rude a method. 

WiLLiXM C. Buedee, 
Ohservatoryt South Parade, Clifton, Bristol* 


THE VEGETATION OF A DECAYED NUT. 


A FEW days since, being employed in the 
agreeable occupation of eating brazil-nuts, I 
found one which, though it afforded no 
pabulum for the material appetite, at least 
furnished food for the mind. It was a 
decayed nut, the whole of the kernel being 


1 




completely decomposed, and in the place of the 
solid, white, oily kernel, proper to the interior 
of the shell, a few particles of oily, sugary 
matter was found. This led me into a train 
of reflection, and the determination succeeded 
to submit it to the test of that wonder reveal- 
ing instrument, the microscope. 

Thinking that it would be necessary to 
know the fjpmponent parts of a healthy nut, 
I first procured a portion of the brown scaly 
covering with which the nut is invested. 
This was; as I expected, an epidermis of 


simple membrane, covering the albuminous 
matter composing the kernel. When placed 
in a drop of water, and viewed with a power 
of 600 diameters, it was seen to be diatinctly 
cellular in appearance, the cell markings 
closely assimilating to those of the fiattened 




scales of the human skin. Hence I concluded 
it was made up of flattened cells. Viewed with 
oblique light, its markings were distinctly 
seen. Fig. 1 gives a good idea of them. I 
next made a very thin section of the kernel, 
and found it to be cellular in structure, exhi- 
biting well defined cell-walls, composed of a 
tough, rather opaque membrane, in shape 
somewhat oval (Fig. 2). Here and there were 
seen in the field of view globules of oil, with 
their well-defined rings (Fig. 2, i), produced 
by the unequal refraction of the light. 
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Several sections were made horizontal, ver- 
tical, and diagonal, with the same result, 
each showing celle with thick walls, and in 
a few cells a central nucleus (Fig. 2, c). 
Viewed with oblique light, the membranous 
coating of the cell is beautifully seen. When 
compressed between the compressorium, or 
two plates of glass, a rupture of the cell- wall 
is effected, and a drop of water, or glycerine 
(glycerine answers best, Irom its greater 
refractive power), being placed on the slide, 
the contents of the cell are floated out, and 
appear to be granules variously shaped. I 
neglected to test for starch, but doubtless, 
from the analogy of the nut, they would be 
found to be principally composed of that 
substance. Having proceeded thus far in 
my researches in the healthy nut, and learned 
thus much of its organization, I proceeded to 
the examination of the diseased specimen. 

The diseased nut was apparently aflTected 
with a malady, which had consumed it, and 
it was no longer a very agreeable subject to 
investigate, but the student of natural history 
must not sicken at an unpleasant smell, or 
shrink from an occasional disagreeable sight ; 
such will sometimes afford him the best means 
of instruction. Reasoning from the foetid odour 
of the decayed nut, nitrogen entered into its 
composition. The appearance of the shell 
was as if it had been soaked in oil, doubtless 
owing to the oily matter from the cells of the 
nut being set at liberty, and decomposition 
producing heat, thus rendering the oil more 
liquid, and enabling it to permeate through 
the walls of the shell. The kernel was 
entirely decayed, no trace of cell being visible, 
nothing remaining but a soft, oily, sugary 
mass, of a dirty yellow colour ; the epidermis 
was thinner than in a healthy specimen, but 
exhibiting the same markings. My first 
care was to remove a small portion of the 
dirty yellow matter ; this was placed under 
the microscope, with a power of 300 dia- 
meters, and there stood revealed a reticulation 
of thread-like fibres, beautiful in their con- 


fusion ; they were interlaced in every direc* 
tion, a mere mass of fungi, the result, pro- 
bably, of some errant spore released from 
its parent stem, where it had hitherto nestled 
under the tropical sun of Brazil, until having 
arrived at a period when it became necessary 
to procure its own subsistence, it started on 
its voyage of life, and wandered along on 
the wings of the gentle breeze until at length 
it found a resting-place within this yet unripe 
nut. Here it grew with its growth and 
fattened upon its decay ; not a trace of cell 
was visible, nothing but the threads ramifying 
in every conceivable direction (Fig. 3). The 
specimen was treated with various chemical 
reagents, but nothing showed the structure 
more distinctly than being merely mounted 
dry, and covered with thin glass. When 
viewed with oblique light, only a small pencil 
I of rays being permitted to fall upon the 
fibres, they were found to be hollow tubes, 
exceedingly delicate in appearance, but in 
reality very tough and tenacious. Here and 
there were to be seen small globular bodies 
of what I conceived to bo sporidia ; one par- 
ticularly engaged my attention, as it rolled 
gently over the field of the microscope, it 
was studded with minute points, darker in 
colour than the surrounding mass (Fig. 4). 
Another specimen was examined, not quite so 
much decayed as the first ; the same thread- 
like fibres were to be seen, but with a dif- 
ferent configuration (Fig. 5, a), and, crossing 
the field was a dark brown line of vascular 
tissue (Fig, 6, b). Probably owing to its 
greater density in structure, it was enabled to 
resist the parasitic fungi which had destroyed 
so much around it. 

Here, then, was a lesson taught and 
reflections suggested by a very simple sub- 
ject, combined with the power of observation. 
How many would have thrown it aside, dis- 
gusted with its unpleasant odour, without a 
thought that, disagreeable as it was, it yet 
contained within it a vast mass of vegetable 
life, supported by the same means, and 

H H 
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fashioned by the same Almighty hand that 
formed the wonderful complex organs of man 
himself. The thought was conceived, was 
the fungus the cause or the effect of the 
disease P What a wide field for inquiry was 
opened by this decayed nut, what happiness 
to look, as it were, into some of the mysteries 
of God’s work, and see and know that nothing 
is made in vain ; that the decay of one plant 
or animal furnishes food for others, until at 
length animal, plant, and parasite yield to the 
Almighty fiat, and return to their kindred 
dust, and even in their last act affording 
means of subsistence to a new race more 
highly developed, 

W, F. CoOPEB. 


METEOEOLOGY OF MAY. 


FKOM OBSEBVATIONS AT HIOHFIELD HOUSE OBSERVATORY. 


Year. 

1842 


Greatest 

Heat. 

Degrees. 

070 


Greatest 

Cold. 

Degrees. 

3S‘0 

Range of Amount of 
Tempera- Rain, 
ture. Iiiches. 

.. 290 .. — 

1843 


67*0 


260 

.. 41*0 

.. 3*1 

1844 


74 5 


310 

. . 40*5 

. . 0*5 

1845 


60 0 


870 

. . 320 

.. 33 

1846 


81-4 


4')-0 

.. 41*4 

.. 0*7 

1847 


645 


35 0 

. . 49-5 

.. 50 

1848 


83*0 


85*3 

.. 47-7 

.. 1*4 

1849 


75*2 


31*8 

. . 43-4 

.. 2*4 

1850 


79-2 


31-2 

. . 48-0 

.. 1*3 

1851 


77-0 


310 

.. 40-0 

. . 1*3 

1852 


790 


3i0 

. . 47*0 

.. M 

1853 


82-0 


30-4 

.. 51*6 

.. 1*0 

mi 


730 


31*4 

.. 41*6 

., 2*2 

1855 


81-9 


26-8 

.. 551 

.. 1*9 

1856 


70-8 


30-9 

.. 89*9 

.. 3*8 

1857 


72*8 


30*0 

.. 42*8 

.. 1*0 

1858 


84*0 


30*9 

.. 63*1 

.. 1*4 

1859 


78*5 

. . 

30*8 

.. 47-7 

. . 0*5 


The greatest heat in the shade reached 84’5^ in 1847, 
and 84® in 1858, and only 67'0® in 1842 and 1843, giving 
a range of 17*5® in greatest heat for May during the 
last eighteen years. The temperature rose above 80® 
in *1840, 1847, 1848, 1853, 1855, and 1858, and did not 
reach 70® in 1842, 1843, and 1845. 

The greatest cold was as low as 28‘0® in 1843, 
and 26*8® in 1855, and never below 40*0® in 1846, giving 
a range of 14-0® for greatest cold in May during the 
last eighteen yeais. The temperature did not descend 
to the freezing ]^oint in 1842, 1844, 1845, 1846, 1847, 
ftnil 1 ^4^ since which year there have been frosla 
every May, the coldest years being 1843, 1853, 1855, 
and 1857. 


The range of temperature in May was as much as 
55*1® in 1855, and as little as 29*0® in 1842. 

Only half an inch of rain fell in 1844 and 1859, 
and as much as 5 inches in 1647, giving a range of 
4*5 inches for May during the past seventeen years. 
In fourteen years the fall exceeded an inch, and in six 
years it exceeded two inches i the mean amount for 
May being 1*8 inches. 

E. J. Lowe. 


ASTEONOMTCAL OBSERVATIONS 
FOE MAY, 1860. - 

The Sun remains in the constellation Taurus until the 
20Lh, when he moves into Gemini. He rises in 
London on the 10th at 4h. 18m., on the 20th at 4h. 
3m., and on the 81st at 3h. 51m., being forty-three 
minutes earlier on the last day than on the first. He 
sets in London on the 10th at 7h. 36m., on the 20th at 
7h. 50m., and on the 31st at 8h. 4m. p.m., or forty- 
three minutes later on the last than on the first day. In 
the middle of the month, he rises at Dublin nine 
minutes earlier than in London. At Edinburgh, in 
the middle of the month, he rises twenty-one minutes 
earlier, and sets twenty-two minutes later than in 
London, there being in Edinburgh 10 hours and 19 
minutes of sunlight, and in London 16 hours and 37 
minutes. 

The sun reaches the meridian on the 10th at llh. 
56m 11s.*, on the 20th at llh. 56m. 178. ; and on the 
31st at llh. 57m. 25s. 

The eguntion of time on the 10th is 3m. 49s. ; and 
on the 31st, 2ni. 35s. after the Sun, and consequently 
subtractive. 

Day breaks on the 11th at Ih. 21m., and on the 21st 
at Oh. 28m, 

Twilight ends on the 11th at lOh. 31m., and on the 
19th at llh. 17m. 

Length of day on the 2nd, 14h. 5lm., and on the 
16th, 15h. 37m. 

On the 3rd, no night at Edinburgh, and on the 
23rd no night in London. 

The moon is full on the 5th at 7h. 2m. a.m. 

New moon on the 20th, at 6h. 46ra. p.m. 

The moon is nearest to the earth on the 2nd and 
29th, and furthest removed from us on the 14th. 

Mercury is a morning star, and favourably situated 
for observation. During the month he passes from 
the constellation Pisces to Aries, and finally into 
Taurus, being slightly north of the Hyades at the 
close of the month. He rises on the Ist at 4h. Im. 
a.m., on the 10th at 3h. 46m. a.m., on the 20th at 
8h. 32m., and on the 30th at 3h. 29m. a.m. ; setting 
on the Ist at 4h. 39m. p.m., on the 2l8t at 6h. 4m., 
and on the SUt at 7h. 14m. p.m. 

Venus is a splendid object in the western sky ' 
during the evening. On the 1 Ith she will be of the 
form of a half-moon, and have a diameter of nearly 
24'\ intensely white in colour, and casting strong 
shadows in the absence of the moon. She is in Tau- 
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rof, passing into Gemini, reaching her greatest eastern 
elongation on the 0th ; rising on the 1st at 6h. 26m. 
a.m., on the 10th at 6h. d4m., and on the diet at 6h. 
45in. a.m. ; setting ou the 1st at llh. 46m. p.m., on the 
I6fchat llh. 48m. p.m., and on the Blstat llh. 27m. p.m. 

Mars is unfavourably situated for observation ; he 
is in Sagittarius. He rises on the 1st at 12h. 52m. 
a.m., on the 16th at 12h. 17m.*a.m., and on the Slat 
at llh. dSm. p.m. ; setting on the 1st at 8h. 40m. a.m., 
on the 16th at 8h. 6m. a.m., and on the 31st at 7h. 
24m. a.m. 

Jupiter is a very fine object, although much less 
conspicuous than Venus. He is an evening star. He 
is in Gemini until the end of the month, when he 
passes into Cancer. He rises on the 1st at 8h. 35m. 
a.m., on the 16th at 7h. 48m., and on the 31st at 7h. 
2ra. a.m. ; setting on the Ist at 12h. 57m. a.m., on the 
16th at 12h. 5m. a.m., and on the 31st at llh. 12m. 
p.m. He occults the Moon on the 24th. 

Saturn is still an evening star, in the constellation 
Leo, rising on the Ist at llh. 10m. a.m., on the 
16th at lOh. 23m., and on the Slst at 9h. 28m. a.m. ; 
setting on the Ist at 2h. 23m. a.m., on the 16th at 
Ih. 2bm. a.m., and on the 31st at 12h. 2dm. a.m. He 
ia a conspicuous object, and situated near Regulus. 

Uranus is now invisible to the naked eye, being too 
near the Sun, in the constellation Taurus ; rising on 
the 1st at 5h. 37m. a.m., on the 16th at 4h. 41m. a.m., 
and on the 31st at 3h. 45m. a.m. ; setting on the 1st 
at 9h. 41m. p.m., on the 16th at 8h. 47m. p.m., and on 
the Slat at 7h. 53m. p.m. 

Vulcan.— The Iatra*Mercurial planet has received 
the name of Vulcan. 

Occultations of Stars by the Moon : — There are 
none larger than the 51 magnitude during the month. 
Jupiter, however, will pass behind the Moon on the 
24th, disappearing in London at 4h. 34m. p.m. in the 
centre of the Moon on its unenlightened side, and 
reappearing at 5h. 47m. p.m. near the centre of the 
enlightened side. 

Eclipses of Jupiter’s Satellites On the 14th, at 
8h. 50m. 10s. p.m., 3rd moon will disappear. On the 
17th, at lOh. 15m. 27s. p.m., Ist moon will reappear. 

E. J. Lowe. 


THINGS OF THE SEASON— MAY. 

FOR VARIOUS LOCALITIES OF GREAT BRITAIN. 

Birds Arriving. — Sedge Warbler, Reed Warbler, 
Fern Owl, Field Titlark, Razor Bill, Dottrell, Hobby, 
Bed'baoked Shrike, Spotted Flycatcher, Land RaU. 

Birds Departing. — Bean-goose* 

Insects. — Carabus months and nitons, May 
Chaffer, Cicindella hybrida. Bombardier, Agonnm 
marginatum, Colymbetes abbroviatis, GyrinUs bicolor 
and villosus, Necrophorus species, Onthophilus 
species, Dor Beetle, Scoltus destiuctor, Donacia 
dentipes and simplex, Mordella aculeata, Phyllobius 
argentalns, Deporans bethlee. Swallow-tail, Cabbage 
Green- veined White, Green chequered Wood White, 


Orange-tip White, Chequered, Grizzled, Dingy, and 
Large Skipper, Common -Blue, Chfden Blue, Pearl 
Bordered Likeness, May, Marsh, Pearl Bordered, and 
Queen of Spain’s Fritillary, Bedford Blue, Mazarine 
Blue, Unicom Beetle, Burnet Moth, Eyed Hawk' 
moth, Lime Hawk-moth, Bee Hawk-moth, Ghost 
Moth, Goat Moth, Puss Moth, Fox-coloured Moth, 
Large and Buff-apotted Ermine, Cinnabar Moth, 
Button Snout, Spotted Muslin, Cassida nobilis and 
splendidnla, Staphylinus pnbescens. 

Wild Plants. — Germander Speedwell, Sweet- 
scented Venial, Wood Melic, Common Quaking, 
Woodruff, Great Plantain, Barren Wort, Water Scor- 
pion Grass, Alkanet, Comfrey, Yellow Mountain 
Violet, Periwinkle, Goosefoot, Wood Sanicle, Snow- 
flake, Poet’s Narciss, Harebell Squill, Solomon’s Seal, 
Herb Paris, Alpine Saxifrage, Mossy Saxifrage, Wood 
Sorrel, Bladder Campion, Wood Strawberry, Common 
Avens, Celandine, Pheasant’s Eye, Water Crowfoot, 
Globe Flower, Dead Nettle, Toad Flax, Linnsea, 
Hedge Mustard, Wild Mustard, Cardamine, Shining 
Crane’s-bill, Robert Crane’s-bill, Jagged ••headed 
Crane’s-bill, Common Mallow, Heath Pea, Bird’s-foot 
Trefoil, Black Vetch, Grass Vetch, Meadow and 
Woodside Orchids, various, Briony, Crowberry, Mistle- 
toe, Sweet-gale. 


jMf J\fotewortliy*s Cforner. 


Naturalist’s Telescope. — In page 36 of Recrea- 
tive Science, Mr. Noteworthy remarks that a tele- 
scope with a short range would be very useful in 
observing the habits of birds, etc. I think some of 
your readers might find one of a kind I have for some 
years used to be very serviceable. It is of about 
twelve diameters’ magnifying power (nearly 150 area), 
with focus from distant range to within two yards of 
the observer, covered with black leather, to prevent 
the glare of the sun. The one 1 use was made by Mr. 
Bryson, optician, Princes Street, Edinburgh, at a cost 
of about thirty shillings. He has them at less, or 
greater prices, ranging with the magnifying power. 
Many most interesting sights are within the range of 
such a glass, which are unseen by an observer without 
one whose approach frightens away the animal. Just 
the other day I found its use; for, happening to have 
it with me, I saw the first butterfly I had this year 
seen. It was at some distance, and seemed either a 
white or sulphur, and disappeared near a tall holly- 
tree. Coming to the place, nothing was to be seen to 
the unaided eye } a few stones sent into the tree pro- 
duced no effbet. If it were a common white I did not 
want it, but if a sulphur, I did ; and so I pulled out 
my glass, and took a close survey of the tree, branch 
by branch. At last I found him clinging to the un- 
der side of a branch, where he had hoped to escape 
unseen, and would have done, but for this glass. So 
having found him, I made out by his angle wings that 
it was worth my while to get him, and soon he was 
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dislodged, and reposing in my chloroform bottle. 
Every day I find its use, bo think your readers could 
not do better than get one. I may say that in manu- 
facture and optical exactness they are most satis- 
factory instruments. — C. Hope Robertson. 

OCCULTATIONS OK JuPITEB’s SATELLITES.— “ An 
Inquirer” wishes to know how it is that a satellite of 
Jupiter is made to reappear on several different dates 
without an intermediate disappearance, or vice versa. 
After a satellite has disappeared behind the planet, it 
must of course emerge again before it can disappear 
a second time ; but, unless the reappearance takes 
place whilst Jupiter is visible, it is omitted in the 
list of occultations as unnecessary information. 

Celestial Ob.tect8. — It is worthy of note, that 
during March Venus has been seen in the day with 
the naked eye as early as half- past four o’clock, and 
that on the 2nrd, at Oh. 45m. p.m., the young Moon was 
visible at Warren Point, Ireland, although new Moon 
had only occurred at Ih. SGm. p.m. on the 22nd. 

Biological Terms. — A learned Tinker asks to 
make a note on what may be called a plausible mis- 
use of the word ‘ eliminate,’ on page 175. It is true it 
means, ‘ to throw out,’ and, therefore, may be said to 
he correctly used to describe colours thus appearing 
by rotation, but the real sense of the word is, to cast 
out something superfluous or noxious, or not apropos to 
wliat we seek to produce or educe, one of which latter 
two words should be used in the passage referred to.” 

Electric Illumination. — Mr. Faraday, in his lec- 
ture 6n “Light-house Illumination,” at the Royal 
Institution, spoke in the highest terms of praise of 
the efficiency of the apparatus in use at the South 
Foreland High Light. This was placed in the light- 
house by Professor Holmes, to do duty for the six 


winter months. There are two magneto- electric 
machines at the South Foreland, each being put in 
motion by a two-horse power steam-engine ; and, 
excepting wear and tear, the whole consumption of 
material to produce the light is the coke and water 
required to raise steam for the engines and carbon 
points for the lamp in the lantern. The lamp is a 
delicate arrangement of machinery, holding the two 
carbons between which the electric light exists, and 
regulating their adjustment; so that whilst they 
gradually consume away, the place of the light shall 
not be altered. The electric wires end in the two 
bars of a small railway, and upon these the lamp 
stands. When the carbons of a lamp are nearly gone, 
that lamp is lifted off, and another instantly pushed 
into its place. The machines and lamp have done 
their duty during the past six months in a real and 
practical manner. The light has never gone out 
through any deficiency or cause in the engine and 
machine-house, and when it has become extinguished 
in the lantern, a single touch of the keeper’s hand 
has set it shining as bright as ever. The light shone 
up and down the Channel, and across into France, 
with a power far surpassing that of any other fixed 
light within sight or anywhere existent. The next 
step will be to adopt this light for the illumination of 
towns, and in London one such experiment begins to 
promise a complete success. 

A New Planet, the first of the year I860, but 
the 58th of the series of planetoids, was detected by 
M. Luther, at Bilk, near Diisseldorf, on the evening 
of Saturday, March 24. The following positions were 
obtained by the discoverer the same night : — 

B.M.T. R.A. Bed. N. 

March 24 .. llh. Om. .. 12h. Im. 56s. .. 2'* 51' 

“ 21..12h. Urn. .. 12h. Im. 53 b. .. 2° 0P5' 
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Abbeobviite, histoi^ and treatment of us a cage bird, 302. 

Aberration of light illustrated, 122. 

Aoioular plant crystals, 2ii'L 

Aoineta forms of vorticella, 313. 

Actinophrys forms of vorticella, 313. 

Adamsonia digitata, 04. 

Aerolites, general account of, and theory of their constitu- 
tion, 131, 213 ; b'st of, 130. 

Agarics, to gather and preserve, 6S. 

Agrotis corticea, a nocturnal moth, 27. 

Air, pressure of on the crust of the earth, 320. 

Alohemiats, knowledge of photography, iS9. 

Alexandrian conseoratio coins, 46, 100. 

Alum Bay, Isle of Wight, 126. 

Alveolites in rice-stone, 160. 

American belt of volcanic craters, 256. 

American birds, Audubon’s studies,' 262. 

Amceba dilHuens fig, 145, 147 ; radicans, 110. 

Anatomy of cube, 271. 

Ancient astronomers correct in measurement of time, 331. 

Angles in sections of cube, 272. 

Annulata, rotifers added to, 312. 

Antelope tribe, the eland, 225. 

Anthracite, the result of igneous action, ‘320. 

Antioohus the Great, coins of, 207. 

Aperture of microscope, test for, 335. 

Apparatus for drying fungi, 66 ; for mosses, 209. 

Apparatus for practical photography, 338. 

Apricot, dates when in bloom at Nottingham, 151. 

Apteryx Australis described, 42, 178. 

Aquakix: studies of sponges, 29, 109 ; tame fishes, 14; death 
of gold-fish, 61 ; management of gold-fish, 61; management 
of fresh-water, 73; tanks for, 74; fern-culture m, 75; 
aquatic architects, 106 ; rock-work, 30, 76, 108, 324 ; 
mosses for, 203 ; balance of animal and vegetable life in, 
226 ; spontaneous vegetation of, 229 ; food for fishes, 287 ; 
microscopical pond-lore, 310. 

Aquarium, rationale of management, 22S. 

Arsenic used in making shot-lead, 353. 

Articulate animals, fossil, 146. 

Artificial odours, 343. . 

Artificial raphides, 245, 

Asplenium adiantum nigrum, 76. 

Assassin, origin of the word, 295. 

Asteroids, their character, 4; how some were discovered, 
6 ; distances of from the sun, 6; list of, 6. 

Astronomical instruments, equatorial, 166 ; amateur’s tele- 
scope, 120. 

Astbonomy : history of the planets, 3 ; catalogue of bodies 
in the solar system, 6 ; appearance of star under tele- 
scope, 108; amateur’s telescopes, 120, 252; aberration 
of fight, 122 ; meteors or falling-stars, 130 ; the expected 
comet, 139; moon's motion, 144; new planets, 14'li, 261, 
300 ; portable equatorial, 165 ; catalogue of comets, 195, 
247, 284, 321; conjunction of planets, Jupiter and Venus 
(July 21, 1859), 222; determination or latitude, 266 j 
lunar eofipse (February 7, 1860), 279; star scintillations, 
292 ; great tide of March 8, 1860, 324i ; structure of the 
earth and moon considered as bearing on the theory of 

” central heat, 331; meridian-line, 3M; occultation of 
Jupiter’s satellites, 360 ; day views of Venus and the 
Moon, 360 ; observations for the months of August, 1869, 
to May, 1860, 36, 71, 107, 143, 179, 216, 260, 286, 322, 
368. 

Athjnfium, or lady-fern, 76. 


Atmosphere, its physical constitution, 199; observation of 
its phenomena, 200 ; purified by unseen agents, 167 ; its 
pressure on the surface of the earth and relation to Tol- 
canic phenomena, 330 ; its entire pressure and influence 
on earthquakes and volcanoes. See also Mbteobology. 

Atmospheric clock, 216. 

Audubon, the ornithologist, life of, 231. 

Augustus Cessar, deification of, 47. 

Aurora borealis, effect of on direction of a meteor, 133, 

Aveatruz petise, 41. 

Bauakcii of life and death, 226. 

Banana, growth of at Kew, 144. 

Bark of trees, physiology of, 63. 

Barometer an indicator of earthquakes, 330. 

Beetles, the burying or sextons, 306. 

Benzole, to remove grease from entomological specimens, 142. 

Betula alba, 63. 

Biddulphia aurita, 88. 

Bilin, Slate fossils of, 146. 

Binoscopic toy, suggestion for, 288. 

Biography : Humboldt, Parti., 16; Part II., 66; John 
Smeaton, a life among the lighthouses, 168 ; Audubon, 
the ornithologist, 261. 

Biological terms, 360. 

Birch-tree, abounds in watery sap, 63. 

Bird-fancier’s recreation, quoted, 303. 

Bird Keepikg, key to bird’s heart, 32 ; winter manage- 
ment, 93 ; necessity of exercise, 94 ; cages for song-biros, 
04; protection from cold, 04; food of, 96; medical 
treatment, 96 ; tame robins, 181 ; teaching the siskin, 302. 

Bird preserving, 117 ; mounting, 119. 

Birds in winter, 216. . 

Birds of America, Audubon’s studies of, 263. 

Birds, wingless, 41. 

Bituminous deposits of the carboniferous era, 236. 

Botany, study of, 10 ; its invitations, 10 ; many-petaled 
flowers, 11, 62; structure of calyx, 62; fungi, to collect 
and preserve, 66 ; aquatic plants in aquaria, 73 ; ferns for 
water-culture, 76 ; the order urticaceee, 77, 293 ; legu- 
minous plants, 123, 158 ; rosaceous plants, 124; umbel- 
lated flowers, 126, 160 ; dissection of flowers, 168 ; repro- 
ductive organs of plants, 161 ; calyx, 162 ; corolla, 163 ; 
pistil, 164 ; composite flowers, 267 ; calcyfloral plants, 
268 ; one-piece corollas, 269 ; exogens and endogens, 61 ; 
leaf geometry, 1*10; banana at Kew, 144; herbarium of 
mosses, 209 ; plants of the coal strata, 233, 343 ; lists of 
plants to be sought by collectors, 36, 71, 107, 143, 180, 
h4, 251, 287, 323, 369. 

Bottles for pond collecting, 310. 

Bracts, forms and uses of in plants, 319, 

Brain, abnormal feurm of in fowl, 104. 

Brevipennate birds, 41, 178, 

Briony, crystals of, 244. 

British Channel, produced by fracture, 128. 

Brown-paper magnet, 173. 

Brute madness, an instance of, 320. 

Bull, human-headed, a symbol on Babylonian coins, 205. 

Burying-beetles, their place in the coleoptera, 806 ; general 
account of, by Gleditsch, 307 ; mode of interring iK>die8, 
308 ; a new hypothesis of their habits, 308 ; neorophorus 
germanicus, vestigator, mortuum, and vesidllo, 309; 
necrodes littoralis and giganteus, 309, 310; silpha tho*. 
racica and quadripunotata, 309 ; neorophoms grandis and 
ruspator, 810. 

I I 
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Buttercup, botanical characteristics of, 63. 

Butterflj^, the first, 283. 

Butterflies, larvae of on nettle, 79 ; metamorphoses of, 80. 

CjlBINBT : of mosses, 210 j coins, 46, 100] coin fae-similes, 279 j 
collection of dried fungi, 65 ; to remove crease from en- 
tomological specimens, 142 ; specimens ol dried fungi, 66 ; 
diatoms dried on talc, and mounted in Canada balsam, 70; 
flints of upper chalk formation, 113 ; dried and mounted 
mosses, 209 ; microscopic plant-cr)'8tala, 246 ; value of old 
English coins, 262 j specimens of coal in sections for, 
344. 

Cactus opuntia, crystals of, 243. 

Ca^-birds, comparative value of, 302 ; winter treatment, 93. 

Cafamander wood of Ceylon, 63. 

Californian trees, 64. 

Calendar of Nature, 160. 

Cambium, or inner bark of trees, 63. 

Camera for photography, 337. 

Cancer pagurus, or common crab, 93. 

Candle, experiment with, 173. 

Candle-heat, propagation by, 324. 

Candle, or eannel coal, 347. 

Cannabis saliva, history of, 293. 

Caoutchouc-tree, 63. 

Carboniferous strata, plants of, 234, 

Carrot-root, raphides of, 243. 

Car, triumphal, represented on ancient coins, 45, 100. 

Casuarius Benettii, 41 . 

Catalepsy produced by resin of hemp, 296. 

Catalogue of all the recorded comets, 195, 247, 2St, 321. 

Caterpillars that feed on the nettle, physiology of, 80. 

Catk ns, forms of, 318. 

Cattle, new, 224. 

Celts in the drift, 216. 

Chalk-cliffs at Isle of Wight, 126 ; how formed and how 
destroyed, 38. 

Chalk, flmts of upper aeries, 113 j fossils of, 146, 

Chamelion fluid experiment, 174. 

Chemical phenomena of thermal springs, 328. 

Chemical theory of volcanoes, 257. 

Chemicals required for photography, 338. 

Cheiiistby : Silica and silicates, 29, 109, 113, 201; expan- 
sion of metal, 103 ; chemical principles of photography, 
187, 231, 336 ; experiments m chemical affinity, 172 ; 
efflorescence, 216 ; chemistry of the aquarium, 227 ; mi- 
croscopic plant crystals, 244; practical electrotypy, 275; 
active properties of hemp, 294 ; solvent for dry paint, 
323 ; combining properties of lead, 350 ; electric illumi- 
nation, 360. 

Chloroxylon Swietenia, 63. 

Chromascope for observing rotary colours, 176, 

Chromatypes, clock-work, 176. 

Chrysalis, physiology of, 81. 

Cidaris clavigera, 117. 

CUia, universality of, 314; oscillatoria, 156; vorticclla, 311. 

Cinephantic colour-top, 261. 

Cingulum of diatoms, 88. 

Circulatory system of sponges, 111. 

Clefs, musical, 192. 

Cliffs undermined by frost, 128. 

Clisiocarapa neustria, a nocturnal moth, 28, 

Clock-work chromotjrpes, 175. 

Closterium lunula, 311, 314. 

Coal and coniferous wood under the microscope, 343. 

Coal, geology of, 233, 343. 

Coating for plaster casts, 323. 

Coins : consecratio coins of Roman emperors and their 
famines, 46, 100 ; coins of Selcucidoe Kings of Syria, 204 ; 
Northwick collection of, 208 ; English copper coinage, 262. 

Coleoptera necrophora and necrodes, 306, 

Collecting microscopic pond specimens, 310. 

CoUofflon process, 190; of photography, 338. 

Colow, effects of rotation on, 89 ; studies of by colour- 
topjw; Chevreul’s researches, 90; isochronous vibra- 
tion#, 91 ; ^rmonies of, 92 ; clock-work chromotypes, 
176 ; patterns for, 177; analysis of, 178^ review of 
Chevreul’s work on, 238; optical delusions m, 240, 261 ; 
cinephantic colour-top, 251. 

Coloured flames, to produce, 174. 


COLOPE-TOP, Gorham’s kaleidoscopic, 89; Goodohild’s clock- 
work, 176; Hunt’s cinephantic, 261. 

Colours in photography, 232. 

Combustion, chemistry of, 267, 

Comets ; that of 1680 probably figured on a Roman coin, 
48; the expected great comet, 139; that of 1264, 139; 
expected in August, 1860, 139 ; catalogue of those whose 
orbits have been computed, 195, 247, 284, 321. 
Complementary colours, 240. 

Concretions, crystalline, in plants, 243. 

Conductors, lightning, 288, 

Coniferous wood under microscope, 343. 

Confervoid growths in aquaria, 227. 

Conjunction, planetary, of February 21, 1869, 227. 
Consecratio coins of Roman emperors, 46. 

Contraction of metal, 104. 

Contrasts of colour, 239. 

Cooling of the earth ; at what rate does it take place, 330. 
Copper coinage, English, 262. 

Cornish mines, thermal springs of, 328. 

Coscinodiscus, one of the diatomaceee, 86. 

CosmieD pyralina, a nocturnal moth, 27. 

Cosinical ]>henomena, an argument for internal heat of 
earth, 328. 

Cotopaxi, force of its eruptions, 258. 

Coll on-trees of California, 64, 

Crabs and lobsters, exuviation of, 97 ; the shell a nidus for 
oysters, 99. 

Craigleith-tree, texture of, 347. 

CristeUaria lanceolata, 148. 

Crumb of bread sponge, 110. 

Crustacea, oyster-covered, 96 ; exuviation of, 97. 

Crustacean fossils, 146. 

Crust of earth, thickness of, 330. 

Crystalline rocks, the product of igneous action, 264, 
326. 

Crystallisation, instantaneous, 174. 

Crystals in plant-cells, 243. 

Cube, geometry of, 271. 

Cuckoo, how naany eggs does it lay, 72. 

Cultivation of hemp, 293. 

Cupel, use of, in smelting lead, 352. 

Cupid and the butterfly, 83. 

Cyclolina cretaeea, 148. 

Cyclonic storms, 180. 

Cymatopleura solea, 87. 

Cystolitnes, a form of raphides, 245. 

Cystopteris fragilis, 76. 

DAGTTEBEEOTTrE, 190, 

Da}>hne, the asteroid, its discovery, 4. 

Davy, Sir Humphry, photographic experiments, 189. 

Death a teacher and a servant, 230. , 

Decay, presence of fungus during, 366. 

Decompositions in electrotypy, 277. 

Dentalma elegans, 148. 

Determination of latitude, 265. 

Developing a collodion photograph, 339. 

Diadema depressa fossil, 116. 

Diaphragm for electroiyping, 278. 

Diatoms, how to gather them, 7 ; apparatus for, 7 ; the 
hunting-ground, 8 ; marine species, 8 ; assortment of 
specimens, 9 ; terrestrial examples, 9 ; preparation of for 
microscope, 69 ; motions of, 69 ; determination of species, 
70; mounting of specimens, 70; what is a diatom P 86; 
structure of physiology, 86 ; multiplication of, 87 ; rulgare 
described, 88. 

Discs seen in fossil conifers, 346. 

Dromaius Australis, 41. 

Drying fungi, 66 ; ditto mosses, 209. 

Dry paint, solvent for, 323. 

Duration of human life, 180. 

Eagle, use in pagan ceremonies, 102. 

Eaeth, motion of, effect on light of celestial bodies, 122 j 
internal beat of, essay on, 263, 326 ; shadow of, projected 
into space, 280 ; structure of crust of, 826. 

Earthquakes, geonaphicsl distribution of, 266 , 

Ebony, a coloured wood, 63. 

Echinus, fossil in flint, 116, 
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Eclipses, lunar, of August 13, 1859, 36 ; lunar, of Februarr 
7, 1860, 250 ; general account of, 279 ; of Jupiter's satel- 
lites, 36, 71, 107, 143, 179, 216, 250, 280, 322, 358. 

Eddystone lighthouse, erection of, 170. 

Efflorescence, curious example in porcelain, 210. 

Eggs of butterfles, 82. 

Egyptian fables, and their meaning, 82. 

Ehrenberg’s researches oninfusona, 89. 

Eland, notes on, 224. 

Electric illumination, 360. 

Electrotyi)y, practice of, 276. 

Elephants, represented on ancient coins, 47, 100. 

Emeu, a brevipennate bird, 41. 

Empresses, commemorated by coins, 100. 

Endochrome of diatomacets, 80. 

Endogenous plants, 61. 

English copper coinage, 252. 

Entomological specimens, to remove grease from, 1 12. 

Entomology, night-flying moths, 25 ; preservation of spe- 
cimens, 142 ; seasonal observation of, 163 ; history of 
house-spider, 217 j the first butterfly, 283 ; burying- 
beetles, 306. 

Entomostraca, fossil forms of, 146. 

Epeira diadema, 221. 

Equatorial telescope, uses of, 4. 

Eternity, symbols of on eoins, 48. 

Ethnology of Tuscany, 129 ; flint implements, 144. 

Etna, force of its eruptions, 258. 

Etruscan vase and Etruria, 129. 

Euglenre under microscope, 157 ; mode of swimming, 311. 

Eupator, coins of, 208. 

European group of volcanoes, 257. 

Exogenous plants, 63. 

Expansion of metal, 103. 

Experiments : preparation of water-glass, 22 j illustrations 
of centrifugal force, 34 ; in the laws of colour, 89, 176, 240, 
241, 251 , 288 j expansion of metal, 104 ; natural magic, 172 ; 
in electro-metallurgy, 276 ; in photography, 336. 

Explosive raphid-cells of arum raaculatum, 244. 

Extraction of perfumes from flowers, 312. 

Exuviation of Crustacea, 97. 

Eyes, insertion of in stull'ed birds, 120; multiple of spider, 217. 

Fables of Pluto and Vulcan, 253 ; representative of great 
truths, 82. 

failures in photography, causes of, 100. 

Falling-stars, periodical in appearance, 09, 130 ; history of, 
and examples of their configuration, velocity, undattendant 
phenomena, 131 — 133 ; list of remarkable, 136. 

Fancy-work in mosses, 212. 

Fault, example of in Ashby coal-field, 237. 

]<^au8tina, Empress, consecratio coin, 101. 

Feathers, to preserve in stuffed birds, 120; structure of, a 
lesson in natural theology, 261. 

Feeding, mode of in rotitera, 312. 

Fem-cases, mosses for, 203. See also Wardian Cases. 

Ferns, in Wardian cases, 61; in aquaria, 73 ; list of aquatic 
species, 76; their culture in glass-cases, 01; culture in 
aquaria, 76 ; expansion of their fronds a subject for obser- 
vation, 151. 

Fertility of animals, 108. 

Fibre of hemp, how prepared, 293 ; vegetable, how formed, 
and its various uses, 61 ; specific gravity ol’, 63, 

Fire, traces of its effects in the geologic series, 251, 328 ; the 
age of on the earth, 327. 

Firs and pines, 61, 

Fireside geology, coal, 233. 

Fishes, the art of taming, 14 ; causes of the death of gold- 
fish, 61 ; preservation of in aquaria, 73, 228 ; fecundity of, 
108 ; feeding in aquaria, 287 ; gold-carp, 51 ; to jiresorvo 
in confinement, 74. 

Fissures in the bed of the sea, 128. 

Flabellina rugosa, 148. 

Flint, an ingredient in water-glass, 21 ; its organic history, 
29 ; spicula in sponge, 29 ; implements in the drift, 36 ; 
in the cuticle of plants. 61 ; examples in upper chalk 
formation, 113 ; fossils contained in flint peDDles, 113 ; 
production of layers in chalk, 114 ; implements in drift, 144. 

Florin, to electrotype, 276. 

Flower, structural diagram of, 164. 


Flower-farms, 341. 

Flowers, odours of, 340 ; seasons of their appearing, 161, 162. 
Focussing in photogr^hy, 339. 

Food, a new source of, 224. 

Foraminifera, fossil forms of, 145; beds of, 146; hyaline- 
shelled, 148. 

Forest of coal-prodticing plants, 234 ; of odoriferous trees, 
341. 

Fossil fuel under the microscope, 344. 

Fossils of the Isle of Wight, 127 ; of the coal strata, 233. 
Foundation rocks of earth’s crust, 326. 

Fowkes’s photographic camera, 337. 

Fractured bells, restoration of, 324. 

Fragrance of flowers, variety of, 340. 

Fringillse spinus, natural history of, 302. 

Frondicularia annularis, 1 18. 

Frost, its action on chalk-cliffs, 128 ; examples of early, 180. 
Fruits, seasons of their ripening, 151, 162. 

Frustules of diatomaceu', 70. 

Fuchs, Dr. Johann, the inventor of water-glass, 20; the 
story of his life, 21 ; his death, 26. 

Fuel, lossil, essay on, 233. 

Funereal i)yre on consecratio coins, 102. 

Fungi, collecting and preserving, 66 ; edible species, 65 ; 
deliquescent kinds, 66 ; instance of large production, 108 ; 
acieular crystals of, 246. 

Fungus, growth of in a decayed nut, 366. 

Furnace, portable, 180. 

Future of the habitable globe, 332. 

Galena, howoxydized, 350. 

Ctaleua in quartz formation, 291. 

Gales of October, 1859, 180. 

“ Ganguo,” separation of lead galena from, 292. 

Gas regulator, 287. 

Gelatinous substance of sponges, 111. 

Gems representing Cupid, 84. 

Gemmation of foraminifera, 148. 

Geographical distribution of volcanoes, 259. 

Geologic phenomena illustrated by the aquarium, 229. 
Geology : flints in the drift, 36, 144, 216; rock strata and 
their materials, 37 ; flints of upper chalk formation, 113 ; 
geology of Isle of Wight, 126 ; limestone and the fora- 
minifera, 145 ; history of a rolled pebble, 201 ; geology 
of coal and coniferous wood, 233, 343 ; physical evidences 
of the internal heat of the earth, 233, 326 ; metalliferous 
products of quartz, 290, 319. 

Geometry of cube, 271. 

Geometrj’^ of leaves, 110. 

Geraniums, British, botany of, 61. 

German brown coal under the microscope, 346. 

Gt‘ysers of New Zealand, 114. 

(xcysers, theoretic structure of, 327. 

Greek persomfleution of the soul, 82. 

Gizzard of Notoinuuita clavulata, 313. 

Glendalough, lead mines at, 290. 

Globe, volcanoes of, bow distributed, 258. 

Glomerulus, a form of inflorescence, 319. 

Gold coins of ancient sovereigns, 46. 

Gold-fish, causes of their death, 61. 

Gradations of toue in colour, 241. 

Graduated lines, a test for the microscope, 334. 

Granite the foundation of the world, 244, 325. 

Gran tin, a marine sponge, 111. 

Grunides, circulation of in diatoms, 87. 

Grasses, examples of exogeus, 63 ; flowering of, 164. 

Gravel, fossils of, 116. 

Gravitation, its influence on planetary motions, 6. 

Grease in the cabinet, 142. 

Groat tide of March 8, 1860, 324. 

Green stuff under microscope, 156. 

Green tree-frog, its history and habits, 49. 

Gromia oviformis, 145. 

Gyroscope, invention of, 33 ; description of, 33 ; rotary mo- 
tion off 33 ; experiments with, 33 ; illustration of oontvi- 
fugal force, 34 ; apparent nulHty of the force of grayite- 
tion, 34. ’ 

Habits of birds, to observe, 36 ; the apteryX 71 - 

Halo, photographic, 188. ' ^ ^ 
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Harmonies of colour, 239 ; of Nature, 77, 

Hasohisoh, a product of liemp, 295. 

Hauerina oompressa, 149. 

Headon Beds, Isle of Wight, 127. 

Heat, internal, of earth, essay on, 263, 326 ; its work in past 
ages, 327 ; gradation of downwards, 329. 

Hebrew a key to Etruscan, 129. 

Heliography, 231. 

Hemp, history and uses of, 293 ; raphides of, 245. 
Herbwum, geological, 127 ; of fungi, 65 ; of mosses, 209. 
HiUotype^ a process of photography, 232. 

Housempider, history and economy of, 217; weapons of 
attack, 218 ; articulations, 219 ; terminal feet-combs, 219 ; 
spinnerets, 220. 

Humboldt, his life, 16 ; education, 16 ; first scientific work, 
16 ; death of his mother, 17 ; his American travels, 11 ; 
his “ Cosmos,’* 18, 67 ; his various works, 19 ; settlement 
at Berlin, 65 ; journey to Asia, 66 j to England, 67 ; at 
home, 68 ; death, 69 ; burial, 60. 

Hutton’s system of geology, 254. 

Hyacinth, raphides of, 2^. 

Hyla arborea, or green tree-frog, 49. 

Hypothesis of internal heat of the earth, 260. 

Igneous rocks, their character and teachings, 253, 325. 
Illumination of moon during eclipse, 281; of vortieeUa 
under microscope, 313. 

Implements for taxidermy, 117. 

Incandescence of the inner mass of the earth, 329. 

Indian Archipelago, volcanoes of, 2.56. 

Inflorescence, various forms of, 316. 

Infusoria, fossil forms of, 146; spontaneously produced in 
aquaria, 229. See also Miceoscoi'E. 

Inhumation performed by beetles, 306. 

Inscriptions on consecratio coins, 46, 47. 

Insects, arrival of, to note, 153 ; monthly lists, 36, 71, 107, 
143, 180, 214, 251, 287, 323, 369 
Instinct and reason in do^s, 121. 

Intermediate substance of sponges, 112. 

Interment of carcasses by sexton beetles, 307. 

Intervals in music, 193. 

Intoxication by haschisch, 295. 

Jewish settlement in Tuscany, 129. 

Journal, naturalist’s, to keep, 161. 

Julia Augusta, commemorative coin, 101. 

Julium Sidus of Horace, probably a comet, 48. 

Jupiter, planet, occultation of, 222. 


KAiiEiDOSCopic colour-top, 89. 
Key-note in music, 297. 

Kiwi-kiwi described, 42. 

Kinnear’s photographic camera, 337. 


Lxgena clavata, 148. 

Laminae of coal for the microscope, 3^13. 

Latitude, determination of, 265. 

Lava ejected by volcanoes, 257. 

Lead, its uses in the arts, 289 ; British and foreign production 
of, 290; grinding the ore, 291 ; in the furnace, 349 ; mode of 
combining with oxygen, 360; smelting of, 350; separa- 
tion from silver, Stel ; improved process of desilvering, 352. 

Leaf impressions by natural photography, 188. 

Leaf geometry, 140. 

Leafing of trees, a subject for observation, 151. 

Leaves of plants, 11, 62, 168, 160 ; forms of, 63, 64 ; 
^pioal of the plants which produce them, 141, See also 
Botant. 

Leger lines in music, 193. 

Leptura mioans, an aquatic architect, 106. 

Lessons in bird-taming, 304. 

Life, duration of, 180 ; its phases in the aquarium, 226. 

Lignite, a variety of coal, 327, 346. 

Light reflected Irom polished surfaces, 194. 

laghthoroes, water-supply for, 144; life of Smeaton, 108; 
buildip; of Eddystone, 170. 

Lightnmg, photographic effects of, 188. ^ - 

Lightning-rods, 288. 

lify-roots, crystals of, 244. 

Limestonei formation of, by foraminifera, 149. 


Lines ruled for microscopic tests, 834. 

Lobster, exuviations of, 97. 

Luganure lead-mine, 289. 

Luminous meteors, history of, 131 ; monograph on, 138. 

Lycopodium donticula^ra may be used as an aquatic, 76. 

Magic egg experiment, 174. 

Magnolia glauoa, odour of, 341 . 

Mahogany-tree, 63. 

Marcus Aurelius, coin of, 101. 

Marks, various, in musical notation, 301 . 

Maternal instinct, instance of deranged, 320. 

Maxentius, coin of, 103. 

Medicinal j)rojjertieB of hemp, 296. 

Meridian line, to construct, 353. 

Metamorphosis of caterpillar, 80. 

Metal, expansion of, 103, 

Metallurgy, electro, 275. 

Meteoric dust, 146. 

Meteoeologt, elementary, 197 ; importance of, 198 ; laws 
of, 198 ; underground temperatures, 144 ; seasonal phe- 
nomena, 153 ; early frosts, 180 ; gales of October, 1859, 
180, 287 ; lightning-rods, 288 ; weather- tables, August, 
1859, to May, 1860, 36, 71, 107, 143, 179, 214, 250, 286, 
322, 358. 

Meteors, periodic visits of, 99, 130 ; mode of observing, 
130; exam[»les of their forms and colours, 131 ; velocity 
of, and attendant phenomena, 131 — 133 ; list of remark* 
able, 136. 

Micrometer, its uses, 3. 

Miceoscovk : structure and physiology of sponges, 29, 109 ; 
studies of the diatomacea*, 7, 69, 86 ; rock -forming mi- 
crozoa, 145; wonders of a stagnant pool, 164; raphides 
or microscopic plant crystals, 242 ; minute life in the 
aquarium, 226 ; microscopical pond-lore, 310 ; coal and 
coniferous wood, 343 ; vegetation of a decayed nut, 366. 

Migratory birds, periodic movements of, 151, 163. 

MiUola, a form of rhizopoda, 146, 149. 

Military costume, proper colour of, 323. 

Mimosa, example of coloured wood, 63, 

Mineral fuel, legal dispute upon, 348. 

Mineba-LOGY ; flints and their fossils, 29, 109, 113, 201 ; 
studies of coal, lignite, and jet, 233, 343; lead at the mouth 
of the mine, 289 ; in the furnace, 349. 

Mines, heated springs in, 328. 

Mining, vi.sit to a lo^-mine, 289, 349. 

Minute life in rock masses, 150. 

Mixtures of odours, 342. 

Mollusca and Crustacea associated, 99. 

Molten state of the interior of the earth, 329. 

Moon, influence of, on tides, 324. 

Moon’s motion, a measure of heat and bulk of earth, 332. 

Moorak, a brevipeiinate bird, 41. 

Mosses, culture of in fern-cases, 203 ; herbarium of dried 
specimens, 209; in fern-cases, 203; collection of dried, 
209 ; how to collect, 210 ; to arrange, 211 ; mounting, 212. 

Moths, night-flying, 25; arc they sensible to pain, 26; 
attracted by candle-light, 26 ; nocturnal species, 26 ; cha- 
racteristic flight of nociturnal species, 27 ; swallow pro- 
minent, heart and club, lemon-spotted, 27 ; lackey, spraw- 
ler, December, 28 ; aurclias of, 28. 

Mountain chains of granite, 326. 

Mountains of moon, as seen during eclipse, 283. 

Mounting botanical specimens, 69 ; stuffed birds, 119. 

Mud ejected by volcanoes, 257. 

Music, exercises in notation, 297. 

Mussels parasitic on the lobster, 99. 

N ABCOTic principle of hemp, 294. 

Natural History ; diatomacete, 7, 69, 86 ; night-flying 
moths, 25; sponges, 29, 109,113, 202; green tree-frog, 
49 ; how many eggs does the cuckoo lay r 72 ; nettle and 
wasp, 77 ; travelling oyster-bed, 96 ; cranial structure of a 
breed of domestic fowl, 104 ; toads in the heart of trees, 
144; wonders of a stagnant pool, 164; the robin, 181; 
birds in winter, a query, 216 ; notes on the eland, 224 ; 
balance of life and deatn in the aquarium, 226 ; raphides 
on plant crystals, 242 ; the siskin, 302 ; microscopical 
pond-lore, 310. See also Botany, Bied Keeping, etc. 

Natural magic, lessons in, 172, 
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Natural or diatonio scale, 297* 

Naturalist’s telescope, 359» 

Nature, calendar of, 160. 

Nautilus resembling foraminifera, 143. 

Navioulffi under the microscope, 69. 

Necrodes littoralis, 309 ; grandis, ruspator, giganteus, 310. 
Neorophora, do they bury animal bodies, 308. 

Necrophorus germanicus, vestigator, mortuum, and vespillo 
described, 309. 

Needles, Isle of Wight, 126. 

Nests, seasons of building, 163. 

Nettle, relations of wasp to, 77 ; caterpillars found on, 79. 
New planet, 360. 

New Zealand, birds of, 41 ; geysers of, 114. 

Nobert’s test-lines, 333. 

Nodosaria species, 148. 

North polar group of volcanic craters, 256. 

Northwick collection of coins, 203. 

Notation, musical exercises in, 190, 

Notommata clavulata, 313. 

Notornis, a wingless bird, 42, 

Numismaty. See Coins. 

Nut, history of its decay, 356, 

Oak,, geometry of its loaves, 140. 

Observation, astronomical hints on, 354. 

Observations of burying-beetles, 307. 

Observation of birds and insects by means of telescope, 359. 
Observation of Nature : brook and pond gatherings, 7, 
69, 310; night-flying moths, 25; naturalist’s calendar of 
observations, 150 ; balance of life and death in the aqua- 
rium, 226. See also Natural History, Meteorology, 
Microscope, G-eology, etc. 

Occultations of Jupiter’s satellites, 360. See also Astro- 
nomy. 

Occultation of Saturn, 35 ; various stars by the moon, 35. 

See also Astronomical Observations. 

Odours of flowers, 340. 

Oil-coloured photographs, 188. 

Onoclea sensibilis, 76. 

Oolitic freestones abound in foraminifera, 149. 
Opaque-shelled foraminifera, 148, 149. 

Operating-room for photography, 336, 337. 

Optical delusions, 288. 

Optical Phenomena ; apparent reversion of gravity by 
gyroscope, 35; appearance of star imdcr telescope, 108 ; 
observation of lignt illustrated by railway signals, 122; 
stereoscopic phenomena, 167,252 ; reflection from polish- 
ed surfaces, 194; vision through coloured media, 251; 
binoscopic vision, 218 ; star scintillations, 292 ; elfects of 
ditt'ereritly-coloured targets, 223. See also Colour. 
Orobanche ramosa on roots of hemp, 2i)4. 

Order of strata forming crust of earth, 325. 

Ore, extraction of lead from, 291, 349. 

Oriental vice of smoking hemp, 296, 

Origin of words, 108. 

Ornithology the chosen science of Audubon, 261. 

Oscula of sponges, 111. 

Osoillatoria in stagnant water, 156, 

0.smunda regalis, 70. 

Ostrich of America, 41, 

Other people’s pets, 288. 

Otto of distilled flowers, 341, 342. 

Oxygen exhaled by microscopic animals, 229; generation 
of in aquaria, 227, 

Oysters, parasitic on crab, etc,, 96. 

PoBcilocampa populi, a nocturnal moth, 28. 

Pagan rites and ceremonies, 45, 100; use of hemp in, 293. 
Panicles of grasse8,..317. 

Parasites of roots of hemp, 294. 

Parasitical fungi, to preserve, 68 ; in decayed nut, 357. 
Pattisonized le^, 362, 

Pavonina triangularis, 148. 

Peacock in device on ancient coins, 102. 

Pedicels of cowslip and other plants, 316. 

Pellitory, crystals of, 246. 

Pendulum, use of, in determining latitude, 2C6. 

Poueroplis Austriaoa, 148. 

Performing birds, to train, 304. 


Perfumes, how extracted from flowers, 342. 

Petasia cassinea, a nocturnal moth, 28, 

Pets, other people’s, 288. 

Pevensey Castle, the site of recent geologioal changes, 37. 
Fheosia diotasa, a nocturnal moth, 27. 

Phosphorescence of sea, cause of, 146. 

Photography, anecdote history of, 187, 231 ; heliographr, 
231 ; Talbotype, 231 ; portrait-taking, 231 ; portraits in 
natural colours, 232 ; HiUotype, 232 ; experiments of Her- 
schell and Biot, 233 ; history and uses of water-glass, 20; 
Skaife’s instantaneous camera, 108; practical instruotionB 
in the collodion process, 335 ; chemicals required for, 336; 
Kinnear’s and Fowkes’s cameras, 337. 

Phrenology in the poultry-yard, 104. 

Phyllotaxis, essay on, 140. 

Physical evidences of internal heat of the earth, 263, 326. 
Pigeons, fecundity of, 108. 

Pistil and other sexual organs of plants, 164, 

Plane sections of a cube, 274. 

Planetary conjunctions, 223. 

Planets, new, 144; intra-mercurial, 251; new planetoid, 360. 
Plant animals, 311. 

Plant fossils, Isle of Wight, 127 ; in coal, 233, 343. 

Plants for fresh-water aquaria, 76. 

Plaster casta, to render like wax, 323. 

Plutonic geology, 253, 325. 

Poetry and science, relation of, 253. 

Polished surtuces, reflection from, 194. 

Pollen of flowers, 163. 

Polymer phina lactea and complanata, 148. 

Polystiehium coriaceum, 77. 

Pond-lore, microscopic, 310. 

Poppy > structure of the flower, 64. 

Ponfera on sponges, 109. 

Portable furnace, 3 80. 

Portraits, taking photographic, 231 ; on ancient coins reli- 
able as such, 46, 1(K) ; cm coins of Seleucus, 204. 

Poultry, unusual forms of the skulls of some kinds, 106. 
Power of microscope, test of, 333. 

Practical photography, essay on, 335. 

Press for drying mosses, 210. 

Primularia cardinalis, 86. 

Probleiuf? in musical notation, 666. 

Processions, ancient, as recorded on coins, 46, 100. 

Process of taking collodion photographs, 338. 

Propagation of plants by candle-heat, 324, 

Psyche iiiid the butterfly, 82. 

Ptcris serrulnta, 77. 

Ptolemy, Lagus and Philadelphus, coins of, 45. 

Pyraustes of Elian, 83. 

Quartz, separation of lead from, 292. 

Qucrcus saber, or cork-tree, 64. 

Racemes of currant and other plants, 317. 

Railway train, a lesson in aberra^ioii, 122, 

Raphifies, or plant erystals, 242. 

Rats, their destruction of Audubon’s collection, 263. 

Rebuses for students of music, 360. 

Rkcrf.ative Science defined, 1 ; its limits, 2; its uses, 2. 
Reflection from polished surfaces, 194. 

Refraction astronomically considered, 279 ; a phenomena of 
eclipse, 279. 

Resinous product of hemp, 294 ; of trees, 63. 

Respiration of fishes, 228 ; of insects, 81. 

Rests iii music, 297. 

Retino-klibanon, or slide-dryer, 71. 

Revealed knowledge, in harmony with the teachings of 
science, .333. 

Revival of dried rotifers, 312. 

Revolution of earth, a measure of its relative bulk, 331. 
Revolving storms, 180. 

Rhea Darvs'inii, 41. 

Rhizopoda, fossil, 145 ; example of protozoic Kfe, 110. 
Rifleman’s eye, an anecdote, 323. 

Robin redbreast, his character, 181 ; history, 182 ; habits, 
183; pugnacity, 184; fondness for human society, 186; 
art of taming, 185 ; management in a cage, 185 ; leaMm 
of, 186. . 

Rock-forming microzoa, 145. 
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Book strata, recent formation of at Pevensey Oastle, 38. 

Bookwoik for aq^uaria and fem^oases, 36, 824. 

Boraan oonseoratio poina, 47, 100. 

Boot-foot animals or rhizopc^, 149. 

Bosin bubbles, 173. 

Botalia Beccarii, 145 ; repanda, 149. 

Botation of eartn, oonstanoy of, 328. 

Botifer vulgaris, 311, 312. 

SxBuri. oonseoration coin, 101. 

Sack sponge, 110. 

Saline principles in plants, 246. 

Sandal-wood, an oil-producing tree, 63. 

Sandonicum, or sandal-wood, 63. 

Sap, rise and fall of, in trees, 63. 

Satin-wood produces a wood-oil, 63. 

Saturn occulted by moon, 222. 

Scarlet, a dangerous colour for military costume, 323. 

Scavenger beetles, 306. 

Science, its accomplishments, 1 ; its invitations, 2 ; its 
educational attractions, 2 ; an exponent of the Divine 
mind in physical phenomena, 2. 

Scintillations of the stars, 292. 

Scilla maritima, crystals of, 243. 

Bcolopendrium angustifohum, 76. 

Sea-shore studies : flints and sponges, 29 ; pleasures of 
the sands, 29 ; what is flint, 29 ; flint under the micro- 
^ope, 29 ; varieties of fossil forms in flint, 29 j sponges 
in flint, ^ ; artificial formation of flint, 30 ; what is a 
sponge, 30, the hermit with a hump, 30 ; skeletons of 
sponges, 30 ; cilia in sponges, 30 ; zoophyte life, 30 ; how 
to keep living spoimes, 31 ; shore-lines and sorting action 
of the sea exempli&d in the geology of the Sussex coast, 
37 ; deposit of spioula of sponges, 109 ; sponges com- 
monly distributed, 110; selections of marine life for 
aquaria, 112; chalk cliffs and flints, 113; formation of 
chffs and promontories, 129 ; rock-forming microzoa, 146 ; 
accoimt of a rolled pebble inclosing fossil sponge, 201. 

Sea, the common locality of volcanic phenomena, ^261 ; 
ceaseless work of, 37 ; action in sorting drift materiifls, 
38 ; successive inundations of the land, 126, 235 ; distribu- 
tion of volcanic centres on sea-coasts, 254. See also Sea- 
shore Studies. 

Seasons, records of, how to keep, 160. 

Sections of coal for microscopic uses, 344. 

SeleucidsB, coins of, 206 ; the dynasty, 208. 

Seleucus Nicanor, coins of, 205. 

Self-division of vorticella, 311. 

Semitones in music, 297. 

Sexton-beetles, history of, 306. 

Shadow in eclipse, 280. 

Shaksperian forgeries, alleged, 72. 

Shells, colours of, 72. 

Ships, loss of large, 144. 

Shot, manufacture of, 363. 

Shore-lines, action of sea in forming, 38. See Sea-shore. 

Silex. See Silica. 

Silica, an ingredient in water-glass, 21; in Barasome’s 
patent stone, 22; combinations with potash, 22; anon- 
metallic body, 23 ; inflammable in oxygen, 23 ; to obtain 
as pure flint, 23 ; its chemical properties, 23 ; as an acid, 
23 ; a preservative of stone, 24 ; presence of, in sponges, 
30 ; was largely diffused in the ancient seas, 30 ; present 
in cuticle or some plants, 61 ; present in diatomacere, 7. 70, 
86, 89 ; geological history of, 113 ; produced in boiling 
springs, 114 ; proved to be soluble, 114. 

Silpha, a genua of burying-beetles, 309. 

Hilver, a product of le^ ore, 351 ; how separated, 352. 

Simultaneous contrasts of colour, 240. 

Siphonia elastica, 63. 

Siskin, natural history of, 302 ; as a cage-bird, 303. 

Siayrinchium anceps, 77. 

Skmning a bird, process described, 118. 

Skull, aBnorn^, 105. 

Smeaton. JoOn, birth and infancy of, 108 ; at the desk, 109 ; 
pnrsu.. of science, 169 ; his works aud character, 171. 

Solar spots, ileen by telescope, 213. 

Solar system, catalogue of* 3* 

Soldiers’ clothing, proper colour of, 323. 

^Uds, geometry oi|^t>e, 271. 


Solvent for woo^ fibre, 36 ; for dry paint, 323. 

Soul, the butter^ a symbol of, 82. 

Spathe, a form of inflorescence, 318. 

Spermatozoa of sponges, 112. 

Spheroidal figure of the earth, 329. 

Spider, physiology of, 217. 

Spiroloculma canaliculata, 149. 

Spiked blossoms of grasses, 317. 

Spongilla in fresh- water, 110. 

Spores, rotary, of algie, 229. 

Stagnant pool, wonders of, 164. 

Staff, musical, 191. 

Stanhope lens, view of house-spider, 217. 

Stabs, light of, as seen from earth, 122 ; as seen under tele- 
scope, 108 ; scintillations, 292 ; falling, general account 
of, 9 ; theories of their constitution, 131 — 133 ; list of re- 
markable, 136 ; distinguished from planets, 4 ; maps of, 
24. 

Stellate raphides of Indian fig, 244. 

Stereoscopic phenomena, 167, 252. 

Sting of nettle and wasp compared, 78. 

Stonybind, coal plants of, 236. 

Storge, its power over the habits of animals, 320. 

Strata, deposit of in aquarium, 230. 

Streak, varieties of in coal, 347. 

Structure of coal, as seen under the microscope, 345. 
Subjects for photography, 336. 

Sun, observation of with telescope, 213 ; to determine when 
on the meridian, 356. 

Surirella biseriata, 86. 

Swietenia mabogani, 63. 

Syrian coins, 204 — 208. 

Tanks for aquaria, 74 ; positions and plants proper for, 76. 
Target, colour of affects the eye, 323. 

Taxidermy, bird-preserving, 117. 

Telescope, equatorial, 4, 165 ; for the observation of birds 
and insects, 36, 108,359; for amateilrs, 120, 252; obser- 
vation of planetary conjunction, July 21, 1869, 222; lunar 
eclipse, February 7, 1860, 278 ; how to use, 213. 
Telescopes for amateurs, 120, 252 ; for naturalists, 369. 
Telescopic appearance of a star, 108. 

Temperature under ground, 144. 

Tennis-ball of the sea, 201. 

Tegenaria domestica, 217. 

Terms used in notation, 191. 

Tertiary coals of Zurich, 346. 

Test-lines for microscopes, 334. 

Tethys, physiological structure of, 111. 

Textularia Marise and deperdita, 148. 

Thermal springs, phenomena of, 327. 

Things of the Season : August, 1859, to May, 1860,36, 71, 
107, 143, 180, 216. 251, 387, 323, 359. 

Tidal phenomena, 324. 

Tide of March 8, 1860, 324. 

Tides, plaything of, 201. 

Timber, growth of, 62. 

Time measured by geological changes, 40 ; how noted in 
music, 298 ; accurately measured by the ancients, 331 ; 
astronomical, to determine, 363. 

Toads in the heart of trees, 144. 

Toothed hammers of rotifera, 31 
Torbanehill mineral, the subject of a lawsuit, 348. 
Trap-rocks, formation of, 326. 
lYamc, British, in odours, 342. 

Trees, talk about, 61 ; endogenous, 61 ; exogenous, 03 ; 

heights of, 64 ; leaves of, how arranged, 142. 

Tricks, teaching the siskin to perform, 303. 

Trilooulina pul^ella, 149. 

Triumphs of the photograph, 187. 

Truffle, how to gather for preservation, 65. 

Truths of Nature set forth in fable, 83. 

Ulva crispa under microscope, 160. 

Under-ground temperature, 144. 

Urticaceous plants, 77. 

Unit of Time derived from rotation of earth, 331. 

Varieties of coal, 327, 345. 

Vanessa urtica, 79. 
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Vascular tissue of plants, 62. 

Vegfetable kingdom. See Botany and Talk about Tbees. 
Vegetable kingdom, periodic phenomena of, 150. 
Vegetation of a decayed nut, 366 j of the river tank, 223. 
Velocity of a meteor, 131. 

Ventriouhte in flint, 116. 

Venus, planet, occultation-of, 222. 

Vespasia, coin in commemoration of, 100. 

Vesuvius, force of its eruptions, 257. 

Vibratory colours, 02. 

Violet, an example of irregular structure, 64. 

Vision of colours influenced by motion, 89. 

Volcanoes and earthquakes considered as evidences of the 
internal heat of the earth, 253, 326. 

Volcanoes, geoCTaphical distribution of, 255 ; uses of in the 
economy of ^Nature, 326. 

VorticeUa convallaria and microstoma, 311. 

Waltonian case for plant-growing, 324. 

Waedian cases : planting them, 64; combining with aqua- 
ria, 73 ; rockwork for, 36, 108 ; mosses for, 203, 324. 
Wasp, sting of, 78. 

Water, purification of, 114. 


Wathe-Gaedens, 73, 227; rockwork for, 86, 108, 324 j 
mosses for, 203 ; general management and planting, 73. 

Water-glass, its origin and history, 20 ; composition of, 21, 
22; varieties of, 21 ; modes of preparing, 22; hydrated, 
22 ; applications of to photography, 23 ; other uses, 24 ; 
suggestions for experiment, 24; renders textures uniu* 
flammable. 

Wayside Weeds : Handful I., 10, 62 ; U., 123, 168; lU., 
266, 316. 

Weather of 1859, 287. 

Wedge wood the first photographer, 189. 

Wei^t of the earth, 331. 

Whorled flowers, 319. 

Wight, Isle of, geology and scenery, 126. 

Wingless birds, 41. 

Winter management of cage-birds, 93. 

Woody fibre, varieties of, 61, 62, 63. 

Words, origin of, 108. 

World, aquatic, in miniature, 227 ; 

Zoological Gardens, elands at, 226. 

Zoology. See Natural History, 

Zoo-spores of ulva crispa, 166. 
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